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THE  OPEBAnOMB.EXPErailTIIllES.Am  CONBITION  OF  IHE  HSTITIIIION 
FOR  THE  YEAB  1875. 


WASHINGTON: 

GOVBEMMENT    PEINTINO    OFPIOE. 
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The  fullowiug  KSolutioD  naa  ai;Teed  to  in  the  Senate,  April  20,  1876,  and  concnned 
in  bj  the  Huom  of  BepreaeutatiTea  Uay  24, 1ST6 : 

Bemhed  Aji  the  Senate  (the  Hoiite  of  Bepretetitaticei  concurring,)  That  ten  thoasaud  five 
hnndriid  copies  of  the  Report  of  the  Smithaonian  loBtitution  for  the  ;ear  1875  be 
printed,  one  thousand  copiee  of  nbiobehalt  l>e  for  the  use  of  the  Senate,  two  thonaand 
oopiee  uf  wliicb  Bball  be  for  the  nee  of  tbe  House  of  Eepresentativw,  and  seven  tbon- 
sand  live  hnndred  copiee  for  the  use  of  tbe  SmitbaoDiao  iDstitntion :  Provided,  That 
tbe  aggregate  number  of  pi^es  shall  not  exceed  fonr  haodreil  and  fiftj,  and  that  there 
shall  be  no  illastratlous,  except  those  famished  by  the  Smithsonian  Institntion. 
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LETTER 
SECRETARY  OF  THE  SMITHSONIM  INSTITDTION, 

TRAMSMITTINQ 

The  annual  report  0/  ike  Smithnonian  InatiUiHOH/or  the  year  1876. 


SmTHSONIAN  INSTITDTION, 

Waghington,  April  7, 1876. 
Sm :  to  behalf  of  tbe  Board  of  Begents,  I  have  the  honor  to  sabmit 
to  the  Congress  of  the  Uuited  States  the  aiiQual  report  of  the  opera- 
tious,  expeuditures,  aud  condition  of  the  Smithsooiaa  Institntion  for 
the  year  1875. 

I  have  the  honor  to  he,  very  reBjwctlully,  year  obedient  servant, 
JOSEPH  HENRY, 
Secretary  Smithsonian  InstttatioH. 
Hon.  T.  W.  Ferry, 

President  of  the  Senate. 
Hon.  M.  O.  Kebr, 

Speaker  of  the  Some  of  Eepresentativee. 
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AMUAL  REPORT  OF  THE  SMITHSONLW  INSTITUTION  FOR  1875. 


Tbis  docament  contains: 

1.  The  annaal  report  of  the  Secretary,  giving  an  account  of  the  opera- 
tions and  condition  of  the  establishment  for  the  year  1875,  with  the  sta- 
tistics of  collections,  eschanges,  &c. 

2.  The  report  of  the  executive  comniitt(>e,  exhibiting  the  financial 
affairs  of  tbe  Institution,  including  a  statement  of  the  Smithson  fund, 
the  receipts  and  expeoditoies  for  tbe  year  1875,  and  the  estimates  for 
1876. 

3.  The  proceedings  of  the  Board  of  Regents  for  the  session  of  Jan- 
uary, 1876. 

4.  A  general  appendix,  consisting  principally  of  translations  from  for- 
eign journals  or  works  not  generally  accessible,  but  of  interest  to  the 
collaborators  and  correspondents  of  tbe  Inslitntion,  teachers,  and  others 
interested  in  the  promotion  of  knowledge. 
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REPORT  OF  PROFESSOR  HENRY,  SECRETARY  OF  THE  SMITH- 
SONIAN INSTITUTION,  FOR  1876. 


To  the  Board  of  Regents  of  the  Smithsonian  Institution  : 

Uentlbmen  :  I  hare  the  honor  berevitli  to  present  to  yoar  honorable 
board  the  report  of  the  condition  and  operations  of  the  Smithsonian 
Institution  during  the  year  1875.  In  presenting  this  report,  I  am  happy 
to  be  able  to  inform  yon  that  notbipg  has  occarred  since  the  close  of 
your  last  session  which  in  the  least  degree  has  interfered  with  the  pros- 
I»erity  of  this  establishment.  On  the  contrary,  it  will  be  manifest  from 
the  report  that  the  Institution  has  continued  with  unabated  energy  to 
carry  out  the  intention  of  ita  founder,  as  expressed  in  the  terms  of  bis 
will,  by  increasing  and  diffusing  knowledge  among  men. 

The  several  annual  repoEts  of  the  Secretary  are  Intended  to  form  a 
continuous  history  of  the  Institution,  and,  therefore,  it  is  necessary  to 
state,  what  is  already  known  to  the  Begents,  that  since  the  date  of  the 
last  report  several  changes  have  taken  place  in  the  board.  Among  the 
first  of  these  we  have  to  mention  is  that  occasioned  by  the  death  of  the 
late  Vice-President  of  the  United  States,  Hon.  Henry  Wilson.  He  was 
ex-officio  a  member  of  the  board,  and  took  part  iu  the  deliberations  of  its 
last  session.  In  bis  death  science  and  education  have  lost  a  warm 
f^end,  who  always  exerted  his  influence  for  their  advancement.  He 
ever  advocated  all  propositions  submitted  to  Congress  for  explorations 
and  researches  which  might  extend  tbe  bounds  of  knowledge.  In  two 
previous  instances  of  vacancy  in  the  office  of  Vice-President,  the  place 
in  the  Board  of  Regents  was  supplied  first  by  the  Hon.  L.  F.  3.  Foster, 
of  Oonnecticut,  and,  second,  by  the  Bon.  B.  F.  Wade,  presiding  officers 
at  the  time  of  the  Senate.  In  conformity  with  this  usage,  tbe  place  of 
Mr.  Wilson  will  be  filled  by  the  Hon.  T.  W.  Feny. 

The  Speaker  of  the  House  of  Representatives,  in  accordance  with  the 
law  of  organization  of  tbe  Institution,  has  filled  tbe  vacancies  occasioned 
by  tbe  expiration  of  the  term  of  service  of  Messrs.  Cox,  Hoar,  and  Ha- 
zelton,  by  the  appointment  as  Regents  from  the  House  of  Representa- 
tives of  the  Hon.  Hiester  Clymer,  of  Pennsylvania,  Hon.  B.  H.  Hill,  of 
Georgia,  and  the  Hon.  G.  W.  McCrary,  of  Iowa. 

The  operationa  of  the  Institution  at  present  consist  principally  of  two 
classes :  first,  of  those  relating  to  the  immediate  objects  of  the  bequest, 
viz,  the  increase  and  diffusion  of  knowledge  among  men,  through  re- 
searches, publications,  and  exchanges ;  and,  second,  those  which  per- 
tain to  the  care  and  management  of  the  Government  coUeetious  in  nat- 


8  BEPOBT  OF  THE  SECBETART. 

Qial  bistory  and  etbnologj',  constitating  the  National  Museum,  of  which 
the  Institution  is  the  custodian.  In  regai-d  to  the  latt«r,  the  operations 
and  responsibilities  of  the  directors  have  been  greater  than  ever  before. 
Congress,  at  its  last  session,  not  only  made  the  nsnai  appropriation  of 
$30,000  for  the  care  of  the  mnseum,  tlO,000  for  cases,  and  #2,500  for  an 
extension  of  the  heating-apparatus,  but  also,  in  addition  to  these  snms, 
granted  $67,000  for  the  display  of  the  collections  of  the  National  Mu- 
seum at  the  Centennial  Bxhibition  in  Philadelphia.  A  part  of  this  latter 
sum,  however,  was  reserved  for  tfae  payment  of  a  portion  of  the  cost  of 
a  temporary  building  for  the  exhibition  of  the  articles  belonging  to  the 
Goverument,  leaving  about  $50,000  for  the  display  by  the  Institution, 
This  latter  appropriation  was  made  in  connection  with  a  series  of  appro- 
priations to  enable  the  several  Departments  of  the  Government,  as  well 
as  the  Smithsonian  Institution,  to  participate  in  the  Exhibition.  Each 
of  these  parties  was  direct«d  to  appoint  a  representative,  the  whole 
forming  an  execntive  board,  to  which  was  to  be  given  the  power  to  con- 
trol the  disbursements  of  tbe  appropriationa ;  the  bills  to  be  paid  by  a 
disbarsing-offlcer,  upon  vouchers  certified  by  the  respective  representa- 
tives, and  countersigned  by  the  chatrman  of  the  board.  Although  the 
appropriation  in  question  was  made  by  Congress  to  enable  tbe  Institu- 
tion to  discharge  certain  duties,  it  was  by  the  arrangement  above  men- 
tioned relieved  from  all  responsibility  as  to  the  expenditure  of  the 
money. 

To  Frol  Spencer  F.  Baird,  Assistant  Secretary  of  tbe  Institution,  I 
assigned  the  duty  of  representing  it  in  the  Government  board  of  exhib- 
itors. He  has  with  mncb  energy  devoted  his  time  and  thoughts  to  tbe 
work,  and  has  prepared  a  report,  a  copy  of  which  is  herewith  presented, 
of  what  has  been  done  on  the  part  of  tbe  Institution  to  carry  out  the 
intention  of  Congress. 

The  results  of  the  operations  of  tbe  Institution  in  connection  with 
tbe  Centennial  Exhibition  will  probably  have  a  much  greater  effect 
on  tbe  fntnre  of  tbe  establishment  than  is  at  first  sight  apparent  The 
large  number  of  specimens  which  have  been  collected  by  the  several 
Departments  of  Government  and  by  the  Institution  itself  in  view  of  this 
Exhibition  will  greatly  increase  the  contents  of  the  National  Mnseum,aud 
if  we  add  to  these  the  specimens  which  will  be  presented  by  foreign 
powers,  of  which  we  have  already  had  iutimations,  the  number  will  be 
swelled  to  an  extent  far  beyond  the  capacity  of  the  present  building  to 
contain  them,  and  an  additional  edi6ce  will  be  required  for  their  accom- 
modation. 

In  the  consideration  of  this  matter,  the  questions  will  arise  whether 
tbe  building  required  shall  consist  of  an  extension  of  the  present  Smitii- 
souian  edifice,  or  an  entirely  separate  building ;  and  these  questions  will 
involve  another,  viz,  whether  it  is  advisable  to  continue,  at  least  with- 
out some  modification,  the  conne<;tiou  which  now  exists  between  the 
Smithsonian  Institution  and  the  National  Museum. 
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Id  regard  to  tbe  first  question,  I  may  he  allowed  to  say  tbat  as  the 
SmithBouiaQ  lostitation  was  compelled  by  an  act  of  Congress  to  erect 
t^e  present  building,  which  has  cost  in  all  nearly  $500,000,  princijiiilly  for 
the  accommodation  of  the  National  Museam,  it  would  now  be  manifestly 
□nJDst  to  the  former  establishment  to  transfer  the  B[)ecimeus,  as  has 
been  proposed,  from  the  present  edifice  to  the  new  building  contemplated 
for  the  accommodation  of  the  National  Library.  The  plan,  therefore, 
which,  in  my  opinion,  sboald  be  adopted  is  for  the  Government  to  take 
entire  poaseasion  of  the  present  edifice,  making  such  additions  to  it  from 
time  to  time  ns  would  he  required  for  the  care  and  exhibition  of  the 
increasing  collections,  and  to  repay  the  Smithsonian  Institution  for  at 
least  a  portion  of  the  cost  of  the  building,  the  latter  to  erect  a  sepa- 
rate edifice  in  the  vicinity,  better  suited  to  its  wants,  with  a  portion 
of  the  money  thus  repaid,  the  remainder  being  added  to  the  principal 
of  the  Smithson  fond. 

In  regard  to  the  second  question,  whether  the  connection  which  now 
exists  between  the  National  Museum  and  the  Smithsonian  Institution 
should  continue  as  it  is  without  modification,  I  woald  say  that  it  is 
desirable  tbat  a  more  definite  distinction  between  the  two  establishments, 
if  not  an  entire  separation,-  should  be  made. 

According  to  the  existing  arrangement,  it  is  necessary  that  the  Insti- 
tution should  apply  to  Oongress  every  year  for  an  appropriation  for  the 
support  of  the  museum,  and  it  is  therefore  presented  to  the  world  as  a 
suppliant  for  perpetual  aid,  whereas,  for  carrying  out  the  legitimate  ob- 
jects of  the  bequest,  no  annual  appropriation  is  necessary  ttom  the  public 
Treasury;  for  although  more  than  one-half  of  the  whole  income  of  the 
Smithson  bequest  has  been  devoted  to  a  museum  and  other  local  ob- 
jects, it  has  succeeded  (through  its  researches,  its  publications,  and 
its  exchanges)  in  establishing  a  reputation  as  extensive  as  the  civilized, 
world ;  and  I  doubt  not,  from  the  disposition  which  Congress  has  pre- 
viously shown  to  faithfully  discharge  the  duty  which  it  has  devolved 
upon  itself  in  accepting  the  guardianship  of  a  trust  for  the  benefit  of 
mankind,  it  will  not  refuse,  when  the  public  finances  are  in  a  better 
condition,  to  repay  to  the  Smithson  fund  at  least  a  portion  of  the  amount 
which,  through  a  misapprehension  of  the  will  of  the  founder,  has  been 
devoted  to  the  National  Museum,  and  also  to  make  such  separate  pro- 
vision for  the  maintenance  of  the  latter  establishment  as  will  obviate 
the  necessity  of  a  constant  appeal  to  Congress,  on  the  part  of  the  Insti- 
tution, for  aid  not  necessary  for  its  own  operations. 

Furthermore,  the  museum  is  destined  to  an  extension  far  beyond  its 
present  magnitude.  It  is  an  object  of  much  interest  to  all  who  visit  the 
National  Capital,  and  is  of  great  value  as  exhibiting  the  natural  re- 
sources of  the  country,  as  well  as  a  means  of  public  education;  and  as 
Smithson  intended  the  Institution  founded  by  his  bequest  as  a  monu- 
ment to  himself,  since  he  gave  it  his  own  name,  it  is  not  proper  that  it 
should  be  merged  in  any  establishment  of  the  Government,  nor,  on  the 

.C.cogic' 
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other  band,  is  the  Government  called  upon  to  make  annnal  appropria- 
tions for  the  advance  of  science  to  be  credited  to  an  eBtablishment  foanded 
by  an  individual  to  perpetaate  his  own  memory.  Tlie  Smithson  fund 
shonid  be  exclusively  devoted  to  the  increase  nnd  diffnsiou  of  knowledge 
among  men  in  the  manner  best  calculated  to  produce  the  desired  effect, 
and  its  operations  should  be  as  little  complicated  as  possible  with  those 
of  Goveniment  establishments. 

FIHANOES. 

The  following  is  a  statement  of  the  condition  of  the  funds  at  the 
beginning  of  the  year  I87C : 

The  amount  originally  received  as  the  beqneat  of  James 
Smithson,  of  England,  deposited  in  the  Treasury  of  the 
United  States  in  accordance  with  the  act  of  Congress  of 
August  10, 1846 $515, 169  00 

The  residuary  legacy  of  Smithsou,  received  in  1865,  deiws- 
ited  in  tbe  Treasury  of  the  United  States,  in  accordance 
with  the  act  of  Congress  of  February  8, 1867 26, 210  63 

Total  beqnestof  Smithson 641,379  63 

Amonnt  deposited  in  the  Treasury  of  the  Uuited  States, 
as  anthorized  by  art  of  Congress  of  February  8, 1867,  de- 
rived fh>m  savings  of  income  and  increase  in  value  of 

investments ..-     108,020  37 

Amonnt  received  as  tbe  bequest  of  James  Hamilton,  of 
Carlisle,  Pa.,  February  24, 1874 1,000  00 

Total  permaueut  Smithson  fund  in  the  Treasury  of 
tbe  United  States,  bearing  interest  at  6  per  cent., 

payable  semi-annually  in  gold 651,000  00 

In  addition  to  the  above,  there  remains  of  the  extra  fand 
from  savings,  &c.,  in  Virginia  bonds  and  cortifleates, 
viz :  consolidated  bonds,  $oS,700 ;  deferred  certificates, 
$29,375.07;  fractional  certificate,  $50.13;  total  $88,125.20, 

now  valued  at 43,000  00 

Cash  balance  in  United  States  Treasury  at  the  beginning 

of  the  year  1876  for  cnrrent  expenses 20, 555  82 

Amount  doe  from  First  National  Bank,  Washington, 
$2,056.23,  (present  value  unknown.) 

Total  Smithson  fnnds  January  20, 1876 713, 556  82 

Tbe  receipts  during  the  year  were  $51,388.20,  and  the  expenditures 
$46,809.98,  leaving  a  balance  of  $4,578.22  to  be  added  to  the  balance 
on  hand  at  tbe  beginning  of  the  year  1875. 

The  interest  on  the  Hamilton  bequest  has  been  received  from  Feb- 
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niary  24, 1874,  to  December  31,  1875,  amonDting  to  $118.49,  which  ncill 
be  expended  in  accordance  with  tbe  will  of  the  donor. 

The  interest  on  the  Virginia  bonds  collected  dnriog  tbe  year  amounted 
to  C4,750.11. 

It  was  stated  in  tbe  last  report  that  at  the  time  of  the  snapeosion  of 
the  First  Natiooal  Bank  of  Washington,  (19th  September,  1873,)  in 
which  the  current  funds  had  been  deposited  by  direction  of  the  board, 
there  were  $8,224.87  to  tlie  credit  of  the  Institution.  The  following  divi- 
dends have  been  received  on  this  deposit :  November  11, 1873,  30  per 
cent. ;  on  the  7tb  April,  1874,  20  per  cent. ;  on  the  5tb  May,  1875,  10 
per  cent;  and  on  the  27th  December,  1876,  Id  per  cent,,  or  a  total  of 
75  per  cent,  or  $6,168.64,  leaving  a  balance  still  due  of  $2,056.23. 

PUBLICATIONS. 

The  publications  of  the  Institntion  are  of  three  classes,  viz:  the  CoN- 
TKIBUTIONB  TO  KNOWLEDGE,  tllC  MlBCELLAHEOtJS  COLLECTIOHS,  and 
the  AimuAL  Bbpobts.  Tlie  first  consist  of  memoirs  containing  posi- 
tive additions  to  ecience  resting  on  original  research,  and  which  are 
generally  the  result  of  investigations  to  which  the  Institution  has,  in 
some  way,  rendered  assistance.  Tbe  Miscellaneous  Collections  are 
composed  of  works  intended  t«  facilitate  the  study  of  branches  of 
natural  history,  meteorology,  &c.,  and  are  designed  especially  to  induce 
individuals  to  engage  in  these  stadies  as  specialties.  Tbe  Annual 
Bejiorts,  besides  an  account  of  the  operations,  expenditures,  and  con* 
dition  of  the  Institution,  contain  translations  from  works  not  generally 
accessible  to  American  students,  reports  of  lectures,  extracts  from  cor- 
respondence, &c. 

The  following  are  the  rales  which  have  been  adopted  for  tbe  distribu- 
tion of  the  several  publications  of  the  Institution : 

1st.  They  are  presented  to  learned  societies  of  tbe  first  class  which 
In  return  give  complete  series  of  their  publications  to  the  Institution. 

2d.  To  libraries  of  tbe  first  class  which  give  in  exchange  their  cata- 
logues and  other  publications,  or  an  equivalent  from  their  duplicate 
Tolumen. 

3d.  To  colleges  of  the  first  class  which  furnish  catalogues  of  their 
libraries  and  of  their  students,  and  all  other  publications  relative  to 
their  organization  and  history. 

4tb.  To  States  and  Territories,  provided  they  give  in  return  copies  of 
all  docnments  published  under  their  authority. 

5tb.  To  public  libraries  in  this  country,  containing  15,000  volumes, 
especially  if  no  other  copies  are  given  in  the  same  place;  and  to  smaller 
libraries  where  a  large  district  would  be  otherwise  unsujiplied. 

6tb.  To  institutions  devoted  exclusively  to  tbe  promotion  of  particu- 
lar branches  of  knowledge  are  given  such  Smithsonian  publications  as 
relate  to  their  respective  objects. 

7tb.  Tbe  Annual  Beports  are  presented  to  the  metetAvlogical  observ-. 

,     ,     Google 
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ere,  to  contributors  of  valuable  material  to  tbe  library  or  collections, 
and  to  persons  engaged  in  special  scientific  research. 

Tbe  diatribation  of  the  publications  of  the  Institution  is  a  matter 
-which  requires  much  care  and  judicious  selection,  the  great  object 
being  to  make  known  to  tbe  world  the  truths  which  may  result  from 
the  expenditure  of  tbe  Smitbson  fund.  For  this  purpose,  tbe  principal 
class  of  publications,  namely,  the  Contributions,  must  be  so  distribut«d' 
as  to  be  accessible  to  the  greatest  number  of  readers,  and  this  will 
evidently  be  to  large  central  libraries. 

The  volumes  of  Contributions  are  presented  to  institutions  on  the 
express  condition  that,  while  they  are  carefully  preserved,  they  shall  be 
accessible  at  all  times  to  students  and  others  who  may  desire  to  consult 
them,  and  be  returned  to  the  Institution  In  case  the  establishments  to 
which  they  are  presented  at  any  time  cease  to  exist.  These  works,  it 
must  be  recollected,  are  not  of  a  popular  character,  but  require  pro- 
found study  to  folly  understand  them ;  they  are,  however,  of  importance 
to  the  professional  teacher  and  the  popular  expounder  of  science.  They 
contain  materials  from  which  general  treatises  ou  special  sabjects  may 
be  elaborated. 

The  publications- of  the  Institation  during  the  past  year  have  been 
less  in  number  than  in  preceding  years,  bnt  this  has  not  been  ou  account 
of  want  of  materials,  bnt  because  most  of  tbe  resources  of  the  Institu- 
tion have  been  devoted  to  the  completion  of  two  volumes  of  the  quarto 
series,  which  are  nearly  ready  for  the  binder,  one  of  which  will  be  cred- 
ited to  1875  and  tbe  other  to  1876. 

The  twentieth  volume  of  the  Smithsonian  Contributions  to  Knowledge 
will  consist  entirely  of  tbe  discussion  of  a  series  of  tabalar  results  relative 
to  the  "  Winds  of  the  Globe,"  prepared  at  the  expense  of  the  Institution 
by  the  late  Prof.  James  H.  Coffin,  of  Lafayette  College,  Pennsylvania,  and 
completed  by  his  son,  Prof.  Selden  J.  CofBn,  with  the  assistance  of  Dr. 
Alex.  J.  Wffiikof,  of  the  Imperial  Geographical  Society  of  Kossia. 

The  twenty-first  volome  of  the  Smithsonian  Contribntious  to  Knowl- 
edge'will  be  made  up  of  the  following  papers,  viz : 

Statement  and  Exposition  of  Certain  Harmonies  of  the  Solar  System. 
By  Prof.  Stephen  Alexander,  of  the  College  of  New  Jersey.  4to.  104 
pp. 

On  tbe  Gteneral  Integrals  of  Planetary  Motion.  By  Simon  Newcomb, 
professor  of  mathematics,' United  States  Kavy.    4to.    10  pp. 

Tbe  Haidah  Indians  of  Queen  Charlotte's  Island,  British  Columbia, 
with  a  brief  description  of  their  cai-vlngs,  tattoo  designs,  &c  By 
James  G.  Swan,  Port  Townsend,  Wash.  Ter.    4to.    22  pp.    7  plates. 

Tables,  Distribution,  and  Variations  of  tbe  Atmospheric  Temperature 
in  the  United  States  and  some  adjacent  parts  of  America.  Collected 
by  the  Smithsonian  Institution  and  discussed  ander  the  direction  of 
Joseph  Henry,  Secretary.  By  Charles  A.  Scbott,  assistant  United  States 
■Coast  Survey.    iLto.    pp.  360.    9  diagrams,  2  plates,  3  charts. 
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Tbeae  papers  have  all  been  described  Id  pteviouB  reports,  and,  with 
the  exception  of  the  last,  that  on  Temperatares,  have  been  di8tribnt«d 
seiKtrately  to  individuals  and  institntions  especially  interested  in  the 
snbjects  to  which  they  relate. 

The  pnblioation  of  the  Antiqaities  of  Tennessee,  mentioned  in  pre- 
vious reports,  has  been  deferred  in  order  to  give  the  anthor  an  opportu- 
nitj  of  revising  the  work  and  abridging  it  by  omitting  a  large  amount 
of  bibliographical  matter  which  coald  scarcely  be  pnbliahed  nnder  the 
tJtIe  of  contribntions  to  knowledge,  since  it  is  already  in  print.  The 
illustrHtions,  however,  for  the  work  have  been  engraved,  and  it  will  be 
pat  to  press  as  sood  as  the  revision  is  completed. 

The  engravings  for  the  work  on  Lucernaria,  by  the  late  Prof.  H. 
J.  Clark,  have  been  completed,  wicb  the  exception  of  one  plate,  which 
was  so  badly  executed  that  it  was  thought  necessary  to  reject  it.  As 
soon  as  this  is  satisfactorily  engraved,  the  work  will  be  put  to  press  and 
will  form  a  part  of  the  Contribations  to  Knowledge  of  the  next  year. 

In  the  report  for  1672  is  given  an  account  of  a  series  of  investigations 
then  io  progress  in  regard  to  the  Tidee.  Beside  the  labor  expended  in 
this  work  in  the  line  of  higher  mathematics,  it  involved  arithmetical 
compatations  of  a  very  laborious  character,  the  expense  of  which  was  to 
be  defrayed  by  the  Institotion.  This  work  has  been  found  of  so  much 
practical  importance  that  it  has  been  adopted  as  a  part<  of  the  investi- 
gations of  the  Coast  Survey.  In  this  case,  aa  in  many  others,  the  Insti- 
tution has  inaugurated  valuable  investigations,  which  have  sobsequeutly 
been  carried  ou  by  other  means.  This  is  in  accordance  with  the  estab- 
lished usages  of  the  Institution,  to  do  nothing  with  its  funds  which  can 
be  equally  well  done  through  other  agencies. 

Of  the  octavo  series  or  "  Miscellaneous  Collections,"  the  Monograph  of 
American  Wasps,  prepared  by  Professor  de  Sanssure,  of  Geneva,  ESwitz- 
ertand,  has  been  completed  and  is  nearly  ready  for  distribation.  A  full 
account  of  It  has  been  given  in  previous  reports.  It  forms  an  octavo  of 
408  pages,  and  will  doubtless  be  considered  a  valuable  addition  to  the 
sources  of  knowledge  of  the  natural  history  of  this  country. 

Another  number  of  the  series  of  Miscellaneous  Collections,  published 
during  the  past  year,  is  a  Catalogue  of  the  Fishes  of  the  East  Coast  of 
North  America.  By  Dr.  Theodore  Oill.  It  was  prepared  and  pub- 
ished  at  first  as  an  appendix  to  the  report  of  the  United  States  Com- 
missioner of  Fish  and  Fisheries  for  187I-'72;  but,  on  account  of  the  many 
calls  for  it,  and  the  fact  that  the  work  was  prepared  at  the  Institution, 
and  the  copies  of  the  Government  edition  having  been  exhausted,  it  was 
thought  advisable  to  strike  off  a  new  edition  from  the  stereotype  plates 
and  incorporate  it  in  the  series  of  Miscellaneoas  Collections.  It  forms 
an  octavo  pamphlet  of  Si  pages. 

The  Botanical  Index,  a  work  mentioned  in  previous  reports,  is  still  in 
the  course  of  preparation.  It  will  be  of  much  importance  in  enabling 
the  botanist  to  find,  amid  the  various  reports  of  surveys  made  under  the 
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direction  of  the  United  States  Governnient  and  otber  aoarces  of  iofor- 
matioD,  an  account  of  the  varioas  plauts  existing  in  tliis  country.  The 
work  will  be  prosecuted  as  rapidly  as  tbe  time  which  can  be  devoted  to 
it  by  Prof.  Sereno  WatsoD,  who  has  it  in  charge,  will  permit;  181 
pages  faavi:)  g  already  been  stereotyped.  Tbe  cost  of  its  preparatioo  has 
been  defrayed  by  contributions  fh>m  the  principal  botanists  of  the  Ctiited 
States,  a  fact  which  saCBcieDtly  indicates  its  value. 

Another  publication  made  during  1875  belongs  to  the  Miscellaneous 
Collections,  and  is  the  fourth  of  tbe  Toner  Lecture  Series.  It  is  on-*'A 
Study  of  the  Nature  and  Mecbaoism  of  Fever,"  by  Horatio  C.  Wood, 
M.  D.,  of  Philadelphia,  and  contains  a  series  of  original  experiments  and 
observatioDS  on  tbe  subject. 

Tbe  pbcDomeoa  of  fever,  according  to  tbe  author,  will  be  found 
to  be  capable  of  being  grouped  in  three  sets:  first,  acceleration 
of  tbe  beats  of  the  heart  and  disturbance  of  the  circulation ;  second, 
nervous  disturbance;  third,  elevation  of  bodily  temperature.  It  is  the 
opinion  of  the  autbor  that  tbe  first  two  are  merely  secondary  and  depend 
upon  tbe  third ;  t.  e,,  tbe  essential  phenomenon  of  fever  is  elevation  of 
temperature.  It  forms  a  pamphlet  of  48  pages,  and  has  been  extensively 
called  for  by  tbe  medical  profession. 

In  order  to  assist  iu  defraying  the  expense  of  tbe  pnblicatiou  of  the 
Toner  Lectures,  a  charge  is  made  of  25  cents  for  each  number.  As  an 
answer  to  many  inquiries,  it  may  be  stated  in  this  place  that  tbe  second 
lecture  of  the  series  has  not  yet  been  published,  tbe  Institution  having 
foiled  to  receive  the  manuscript  from  tbe  anthor. 

The  preparatioo  of  the  tables  of  tbe  "Oonstants  of  Nature"  has  been 
in  part  interrupted,  by  the  appoiutment  of  the  principal  author,  F.  W. 
Clarke,  to  the  professorship  of  chemistry  in  the  Cincinnati  University, 
.  all  his  time  having  been  absorbed  in  tbe  preparation  of  bis  course  of 
instruction.  He  has,  however,  resumed  his  labors  on  the  coustauts,  and 
willprobablyfumishnsduriiigl876  with  another  installment  of  materials 
for  tbe  exteosioo  of  tbe  tables.  There  has  been  a  large  and  increasing 
demand  for  this  work,  which  is  of  much  importance  to  tbe  analytical 
chemist  iu  facilitating  his  iaveatigationa. 

Dnring  tbe  past  year  another  series  of  publications,  which  will  form 
a  part  of  the  MiscellaneousCollectious,  has  been  commenced.  It  is  enti- 
tled "  Bulletin  of  the  National  Museum,"  and  is  intended  to  illuRtrate 
tbe  collections  of  natural  history  aud  etboology  belonging  to  the  United 
States,  and  coustitnting  tbe  National  Mudeam,  of  which  tbe  SmithHOulan 
Institution  is  the  custodian.  Of  tbis  series  two  numbers  have  been 
issued  in  octavo  form,  printed  at  the  Government  Printing-Offlce,  by  au- 
thority of  the  honorable  Secretary  of  tbe  Interior, 

The  first  number  is  a  check -list  of  North  American  Batrachia  and  Bep- 
tUia,  with  asystematic  list  of  tbe  higher  groups,  and  an  essay  on  geograpb* 
ical  distribution,  based  on  tbe  specimens  contained  in  the  United  Stales 
National  Museum,  by  Prof.  Edw.  D.  Cope.    It  is  a  contribution  to 
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yorth  American  Herpetology,  oDdertakeo  Bome  jears  ago,  at  the  re- 
quest of  the  lastitQtioD.  The  materials  wbloh  have  been  accnrnDlating 
in  the  National  Mnseam  offer  great  advantages  for  the  investigation  of 
the  anatomical  structure,  variation  of  specific  obaracters,  and  geo- 
graphical distribution  of  animals.  These  subjects  are  especially  eluci- 
dated by  the  sCudy  of  batrachians  and  reptiles,  since  these  aoimals  are 
especially  susceptible  to  effects  i^m  physical  inflnences,  aud  are  nna- 
ble,  like  birds  and  mammals,  to  escape  these  by  extended  migrations. 
Their  habitats,  therefore,  express  the  simplest  relations  of  life  to  the  spe- 
cial conditions  nnder  which  it  exists.  The  great  nnmber  of  specimens 
in  the  National  Mosenm  enables  the  investigator  to  discover  the  range 
of  variations  of  a  given  Bpecies,  and  to  reduce  to  the  rank  of  varieties 
many  which  have  been  supposed  to  be  distinct  species — the  definition 
of  species  being  simply  a  number  of  individuals  having  physical  pecu- 
liarities belonging  to  them  alone,  aud  at  the  same  time  found  in  all. 
Kothiug  is  more  difficult  than  to  divide  the  fiora  or  fauna  of  the  world 
into  distinct  species,  having  the  above  characteristicB,  since,  passing 
fh)m  one  locality  to  another  of  varying  phyai<ral  conditions,  the  varia- 
tions in  form  and  character  are  so  gradual  that  it  is  almost  impossible 
to  say  where  the  line  of  demarkation  shall  be  placed. 

In  the  investigation  of  cold-blooded  North  American  vertebrata,  Pro- 
fessor Cope  has  found  that  many  which  have  been  regarded  as  separate 
species  are  merely  geographical  varieties.  Bulletin  No.  1  is  divided 
into  three  parts. 

Part  I  consists  of  an  arrangement  of  the  families  and  higher  divi- 
^ODS  of  the  batrachia  and  reptilia  provisionally  adopted  by  the  Insti- 
tution. 

Part  II  Is  a  check-list  of  the  species  of  batrachia  and  reptilia  of  the 
nearctic  or  North  American  realm. 

Part  III  relates  to  the  geographical  distribntion  of  the  vertebrata  of 
the  nearctic  realm  with  especial  reference  to  the  batrachia  and  reptilia, 
and  is  divided  into  eleven  sections. 

Life  in  different  regions  of  the  earth  presents  marked  pecniiarities, 
depending  in  a  great  measure  upon  the  geographical  and  topographical 
relations  of  the  continents.  The  districts  thus  marked  oat  are  the  Aus- 
tralian, the  neotropical,  the  nearctic,  or  Norih  American,  the  Ethiopian, 
the  Palteological,  and  the  Palaeartic,  and  to  these  the  name  of  "realms" 
lias  been  given.  The  total  number  of  species  of  vertebrata  found  in  the 
North  American  realm  is  2,249,  which  is  below  the  truth,  since  many  of 
the  fishes,  both  of  the  ocean  and  of  the  fresh  waters,  remain  undescribed. 
It  is  more  difficult  to  give  the  number  of  species  of  the  iuferior  divis- 
ions of  the  animal  kingdom.  It  is  stated  that  8,000  species  of  cole- 
opterous insects  have  been  discovered  in  the  same  region,  and  that  this 
is  probably  about  two-thirds  of  the  whole.  Probably  50,000  is  below 
the  mark  as  an  estimate  of  the  number  of  species  of  insects.  Id  relation 
to  other  realms,  several  species  of  vertebrata  are  common  to  our  north- 
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era  rcgioQS  and  Europe  and  Asia.  Thaa  the  wolf,  fox,  ermiae,  and  per- 
baps  the  beaver  extend  tbroagbout  the  nortlieru  hemisphere.  But  few 
species  are  commoD  to  the  uearotio  and  the  southern  neotropical  realma — 
but  one  mammal  and  no  reptiles,  batracbians  uor  fresh-water  flahes  ex- 
tend into  Brazil,  bnt  a  Dumberof  birds  are  permaoeDt  residents  tbrongb- 
out  both  realms.  Considerable  variation  exists  in  the  fauna  of  tlie  sev* 
era)  parts  of  onr  region,  exhibiting  as  many  as  six  principal  sabdivisiona. 
The  warmer  regions  are  mach  richer  in  birds,  reptiles,  and  Insects  than 
the  cooler,  as  we  advance  northward  many  species  disappear,  while 
a  few  others  are  added.  The  natural  division  of  the  eastern  part  of 
the  continent  is  in  a  measure  dependent  on  the  isothermal  lines  which 
traverse  it.  In  accordance  with  this  fact,  the  following  districts  of  the 
eastern  region  have  been  proposed,  viz:  The  Oarolinian;  the  Alle- 
ghanian ;  the  Canadian,  and  the  nndsoniao.  The  central  region  is 
characterized  by  the  general  absence  of  forests.  It  presents  two  divis- 
ions, each  peculiar  in  its  vegetation;  the  division  of  the  plaius  wbieh 
extends  from  the  eastern  border  to  the  Rocky  Mountains  to  the  100th 
meridian,  and  the  liocky  Mountain  region  itself,  wbicb  extends  to  the 
Sierra  Nevada.  The  former  is  covered  with  grass  and  is  almost  totally 
treeless;  the  latter  is  covered  with  sage-brnsh. 

In  regard  to  the  batrachia  and  reptilia,  from  their  small  amonnt  of 
animal  heat,  it  follows  that  temperature  has  the  greatest  inflaence  oa 
their  life  and  distribution.  This  is  exhibited  not  only  in  multiplication 
of  forms,  but  in  the  brilliancy  of  color.  Another  important  iuflueoce 
in  regard  to  these  animals  is  the  amount  of  terrestrial  and  atmospheric 
moisture.  A  peculiarity  of  cold-blooded  vertebrata  of  arid  regions  is 
that  by  means  of  which  they  readily  assume  the  color  of  the  body  on 
which  they  rest.  That  a  prevalent  color  of  snch  bodies  should  lead  to 
a  habit  of  preference  for  that  color  is  necestsary,  and  as  snch  habits 
become  automatic,  the  periiiaueuce  of  the  color  is  naturally  established. 

Appended  to  the  paper  is  a  bibliography  of  works  and  memoirs  which 
embrace  discussions  of  systematic  or  distributional  relations  of  the  rep- 
tiles of  North  America.  Those  embracing  descriptions  of  species  only, 
will  be  added  in  a  future  publication.  This  number  forms  a  pamphlet 
of  108  octavo  pages,  and  has  been  distributed  to  the  principal  museums 
and  naturalists  of  the  world. 

The  second  nnmber  of  the  Bulletin  of  the  National  Museum  is  aa  ac- 
count of  the  birds  of  Kergaelen  Island,  by  Dr.  J.  H.  Kidder,  Surgeon 
United  States  Navy,  and  edited  by  Dr.  Elliott  Oones.  These  specimens 
were  collected  by  Dr.  Kidder,  surgeon  and  naturalist  of  one  of  the 
parties  organized  for  observing  the  transit  of  Venus  in  the  southern 
hemisphere-  The  party  to  which  Dr.  Kidder  was  attached  landed  from 
the  United  States  ship  Swatara  at  the  upper  end  of  Boyal  Sound,  a 
deep  indentation.in  the  sonthem  part  of  Kerguelen  Island,  otherwise 
.  known  as  Desolation  Island,  one  of  the  most  extreme  islands  of  the 
soottierD  hemisphere.    It  is  a  region  of  almost  constant  precipitation, 
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only  twenty-seven  days  ont  of  foar  months  being  recorded  as  witbont 
8D0W  or  rain,  and  a  still  smaller  nnmber  of  oigbts.  TUe  range  of  tbe 
tbermometer  was  not  far  from  tbe  freezing-point,  being  a  little  below  lu 
September  and  October  and  a  little  abovfi  in  ^November  and  December. 
Tbe  violent  gales,  which  almost  constantly  prevailed,  and  wbich  often 
arise  with  great  suddenness,  rendered  it  daugeroas  to  make  collections 
la  smalt  boats.  The  climatic  couditious  greatly  affect  the  flora  and 
fauna  of  tbe  iisland,  there  being  no  trees  or  shrubs,  no  plunt,  indeed, 
larger  than  a  kind  of  cabbage.  As  a  conseqaence  of  this  condition, 
there  are  no  land-birds  or  mammals  strictly  indigenous,  aud  but  a  single 
shore-bird.  Tbe  island  is  of  considerable  size,  about  ninety  miles  long 
by  fifty  miles  wide,  and  is  composed  of  volcanic  rocks,  fio  flying  insects 
were  observed  except  minute  gnats,  nor  were  the  remaios'of  any  found 
in  tbe  stomachs  of  birds.  Bnt  two  species  of  vegetable-feeding  birds 
were  observed,  all  the  others  liviug  exclusively  on  fish  or  marinjB 
invertebrata.  Au  English  party  (also  to  observe  the  transit)  eatablisfaed 
itself  about  fourteen  miles  southwest  of  the  American  station,  and  at 
about  tbe  same  distance  to  the  northwest  was  a  German  party,  associated 
with  each  of  wbich  was  a  naturalist 

Tbe  ornithological  collections  made  by  Dr.  Kidder  are  believed  to 
folly  indicate  the  character  ot  tbe  avi  fauna  of  the  locality,  very  few 
species  having  been  overlooked.  The  specimens  possess  a  high  interest 
from  tbe  fact  that  they  are  among  tbe  rarities  of  American  musenms, 
while  most  of  the  eggs  are  new  to  collections,  if  not  hitherto  unknown 
to  naturalists.  "  The  contribution  to  science  which  the  specimens  repre- 
sent," says  Dr.  Coues,  "  is  very  ably  complemented  by  Dr.  Kidder's 
field  Dotes,  carefally  recorded  upon  tbe  spot  when  the  impressions 
of  the  observer  were  fresh.  They  possess  a  vigor  and  vividness  not 
invariably  accompanying  descriptiouij  of  natare,  while  their  entire 
trustworthiness  is  assnred  both  by  tbe  character  of  the  observer  and 
by  the  favorable  circnmstances  of  observation."  The  extended  bio- 
graphical sketches  of  the  Kergnelen  birds  will  be  welcomed  by  ornith- 
ologists as  an  important  and  interesting  contribution  to  the  life-history 
of  these  imperfectly-known  species.  This  paper  forms  an  octavo  pam- 
phlet of  60  pages,  nod  has  been  distributed  to  uataralists  aud  museums. 

The  first  volume  of  the  exploration  of  the  Colorado  Biver  of  the  West 
and  its  tribntaries,  by  Prof.  J.  W.  Powell,  tinder  the  direction  of  the 
Secretary  of  the  Smithsonian  Institution,  has  been  published  during  the 
last  year  by  the  Department  of  the  Interior.  It  forms  a  quarto  volume 
of  303  pages  with  80  iUnstrations  and  a  map.  It  gives  a  history  of  the 
explorations  daring  the  years  ISGO,  1870, 1871,  and  1872.  The  work  to 
which  this  volume  relates  was  originally  commenced  as  an  exploration, 
but  was  afterward  developed  into  a  survey  embracing  the  geography, 
geology,  ethnography,  and  natural  history  of  the  country.  It  is  ex- 
pected that  the  results  of  tbe  several  investigations  relative  to  these 
satyects,  which  have  been  intmsted  to  several  specialists  for  elabora- 
8.  Mis.  115 2  Ch)0^;Ic 
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tiou,  will  Id  due  time  be  pablisbed  by  tbe  GeDeral  GovenimeDt  in  a 
Btyle  iu  accordance  with  tbat  of  the  present  volame.  The  whole  work 
will  do  honor  to  the  appreciation  b;  the  Oovernment  of  scientific  infor- 
mation of  this  kind,  as  well  as  of  the  abilitj'  and  perseverance  of  Pro- 
fessor Powell  and  bis  assistants. 

As  an  evidence  of  the  estimation  in  which  the  labors  of  Professor 
Powell  are  held,  it  shoold  be  mmtioned  tbat  he  has  been  placed  in  charge 
of  the  second  division  of  the  geological  survey  of  tbe  Territories,  under 
direction  of  the  Department  of  the  Interior,  (tbe  first  division  being  in 
charge  of  Professor  Hayden,]  and  tbat  tbe  sabaeqnent  volumes  of  the 
series  of  his  reports  will  be  published  by  that  Department  It  may  be 
foither  mentioned  that  Congress  has  not  yet  ordered  any  extra  copies  of 
the  first  volume  of  Powell's  report ;  those  that  have  been  printed  have 
been  poblished  by  the  lDt«nor  Department.  It  is  hoped,  however,  that 
Congress  at  its  present  session  will  order  a  new  edition,  granting  a  snffi> 
oient  number  of  extra  copies  to  the  Smithsonian  Institution  to  supply 
the  principal  public  educational  and  scientific  establishments  of  the 
world. 

Beport. — The  annual  report  of  tbe  operations  of  the  Institution  for 
theyear  1874,  was  presented  to  Congress  as  usual,  and  an  edition  of 
10,SOO  copies  printed;  2,000  of  wliicli  were  for  tbe  use  of  members  of 
the  House  of  Bepreseutatives,  1,000  for  the  use  of  the  Senate,  and  7,d00 
for  distribution  by  the  lostitntion. 

The  appendix  to  the  report  contains  translations  of  eulogies  on  La 
Place  by  Arago,  Qnetelet  by  Mailly,  De  la  Bive  by  Damas;  a  lectare 
on  tides  and  tidal  action  iu  harbors,  by  Professor  Hilgard,  of  tbe  Coast 
Survey ;  a  translation  of  observations  upon  the  electricity  of  the  atmos- 
phere and  the  aurora  borealis,  by  Professors  Lemstriim  and  De  la  Bive; 
a  translation  of  an  article  on  a  dominant  language  for  science,  by  Pro- 
fessor de  Candolle,  with  notes  by  Dr.  Gray  of  tbe  British  Museum ;  on 
underground  temperatnre,  by  Chas.  A.  Schott  of  the  Coast  Survey,  with 
the  results  of  Professor  Everett's  researches  on  the  same  subject  for  the 
British  Association  for  the  Advancement  of  Science ;  on  the  earthquakes 
in  North  Carolina  in  1871,  by  Professor  do  Pre,  with  notes  by  Profes- 
sor Henry ;  a  trauslatiou  of  Professor  de  la  Eire's  report  on  the  trans- 
actions of  tbe  Geneva  Society  of  Physics  and  Natural  History  for  1872 
and  1873;  the  translation  of  the  conclusion  of  an  extensive  and  impor- 
tant paper,  by  General  Uorin  of  France,  on  warming  and  ventitutiou, 
with  numerous  illustrations;  and  a  large  number  of  original  communi- 
cations on  ethnology,  describing  the  antiquities  of  different  parts  of  tbe 
Fnited  States. 

This  report,  as  usual,  has  been  distributed  to  various  educatioDal 
establishments,  to  the  Meteorological  observers,  and  other  contributors  to 
the  objects  of  tbe  Institution,  and  to  such  persons  as  have  made  special 
application  for  them  in  writing. 
I  Indian  vocaintlarie». — ^During  the  year  a  number  of  Indian  vocabola- 
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Ties  have  been  received  from  diSerent  peraoos  engaged  in  exploratioDS 
in  tbe  Teiritoriea.  These  have  all  been  referred  to  J.  H.  Trnmbnll,  LL. 
D.,  of  Hartford,  Conn.,  for  critical  examinadoa  and  arrangement  for  the 
press. 

A  fall  list  of  all  tbe  msnascript  Indian  vocabularies  in  posaessioaof 
tbe  InstitatioD  will  be  given  in  a  snbseqaent  report.  We  hope  dar- 
ing tbe  next  year  to  commence  the  publication  of  tbe  extensive  collec- 
tion of  materials  of  this  character,  so  important  to  the  labors  of  tbe 
ethnologist 

BESEAiCRHES. 

Meteorology. — In  tbe  beginning  of  1874  the  meteorological  system  of 
records  by  volnntary  observers,  which  had  been  in  operation  by  the 
iDstitntion  for  twenty-five  years,  was  transferred  to  the  Signal-Office  of 
tbe  War  Department,  nuder  General  A.  J.  Myer.  This  transfer  was  made 
)a  accordance  with  the  general  policy  of  the  Institution,  viz,  tbat  of 
abandoning  any  field  of  enterprise  as  soon  as  the  work  could  be  done  as 
well  through  other  agencies.  This  transfer  has  received  the  approba- 
tion of  tbe  observers  generally,  who,  while  they  are  now  co-operating 
with  tbe  Signal' Service,  still  keep  up  a  correspondence  with  the  Institu- 
tion on  subjects  of  general  scientific  interest.  The  meteorological  system 
of  tbe  United  States  under  General  Myer  is  in  an  admirable  condition, 
Tbe  total  number  of  daily  reports  filed  at  tbe  OEBce  of  the  Chief  Signal- 
Officer  are  now  as  follows:  Number  of  daily-service  simultaneous 
telegraphic  reports,  109;  number  of  international  daily  simultaneous 
reports,  268 ;  number  of  reports  of  voluntary  observers,  393 ;  number 
of  reports  of  medical  corps  of  tbe  Army,  102;  number  of  reports  of 
medical  corps  of  the  I^avy,  5 ;  making  a  grand  total  of  877  daily  reports 
received  regularly  for  discussion.  Such  an  extensive  series  of  observa- 
tions, if  continued  for  twenty  years,  will  famish  the  data  for  determin- 
ing the  peculiar  climatology  of  North  America  with  aprecision  hitherto 
unknown  in  tbe  history  of  meteorology.  Tbe  labors  of  tbe  Smithso- 
nian Institution  in  the  line  of  meteorology  are  now  principally  confined 
to  working  up  the  materials  in  this  branch  of  science,  which  it  has  col- 
lected during  the  last  quarter  of  a  century.  These  materials  include 
not  only  the  observations  of  the  Institution  itself,  bat  all  that  could  be 
obtained  from  other  sources  relative  to  North  America,  from  the  first 
settlement  of  tbe  country  down  to  tbe  present  time.  The  first  work  of 
tbia  class  which  has  been  published  is  tbat  of  tbe  rain-fall.  It  included 
all  the  materials  which  had  been  collected  down  to  1866.  Daring  the 
last  two  years  preparations  have  been  made  to  publish  a  new  edition  of 
this  work,  inclnding  the  additions  from  new  materials,  and  with  new 
maps  on  a  larger  scale.  In  the  preparation  of  this  new  edition  we  hare 
received  important  assistance,  through  tbe  politeness  of  General  Myer, 
ftx>m  tbe  system  of  the  Signal-Service. 

The  work  published  by  tbe  Institution  on  the  rain-fall  of  tbe  United 
States  is  of  great  importance  in  relation  to  oar  agricnltaral  resources, 
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to  the  various  eDgineeriog  enterprises  wbicb  are  proposed  from  time  to 
time,  as  well  as  to  tbe  manufacturing  interests  of  tbe  coaatrj'.  It  is 
also  intimately  coDoected  with  the  subject  of  foreet^altnre,  vbicb  at 
present  is  occupying  a  large  share  of  public  attention.  It  must  be  the 
basis  of  all  tbe  improvements  which  are  attempted  in  regard  to  irriga- 
tion, and  is  of  especial  valne  in  this  respect  to  the  western  portion  of 
tbe  United  States. 

There  are  two  great  systems  of  rain-bearing  winds  in  Korth  America; 
that  from  the  west  on  onr  Pacific  coast,  which  blows  across  the  several 
chains  of  mountains,  constituting  the  western  system,  precipitating  its 
moisture  principally  on  tbe  western  slopes  of  the  monntains,  so  that 
on  the  eastern  sides  of  these  monntains,  as  well  as  on  the  slopes  and 
plains  east  of  the  Bocky  Mountains,  there  are  arid  portions  of  scanty 
vegetation,  on  account  of  deficient  moistare.  How  far  these  may  be 
rendered  fertile  by  irrigation  depends  upon  the  amount  of  rain-fall  and 
the  conformation  of  the  snrface  by  which  the  water  may  be  utilized. 
The  other  system  of  rain-winds  is  from  the  Oulf  of  Mexico  and  tbe 
Atlantic.  These  winds  blow  principally  in  the  direction  of  the  axis  of 
tbe  Appalachian  system  of  mountains,  and  coneeqaently  precipitate 
their  moisture  along  the  valleys  and  on  both  sides  of  the  mountain 
slopes,  covering  the  whole  region  with  fertility.  In  connection  with 
this  subject  we  would  commend  to  public  attention  the  plan  adopted 
by  the  State  of  Maine  in  making  a  hydraulic  survey  of  the  whole  State, 
to  ascertain  the  amount  of  water-power  available  for  manufacturing  pur- 
poses. 

In  viewofthelimited,  though  in  thiscountry  comparatively  great,  quan- 
tity of  coal-power,  it  is  our  duty  to  ose,  in  preference  in  all  cases  where 
it  is  possible,- water-power,  which  is  constantly  renewed  and  must  be  con  ■ 
tinued  as  long  as  tbe  snu's  energy  elevates  water  i'rom  the  surtace  of 
tbe  ocean  and  precipitates  it  on  the  higher  portions  of  tbe  land. 
We  have  in  tbe  falls  of  Niagara  a  source  of  active  energy,  which  we 
doubt  not  in  the  course  of  years  will  be  utilized  to  an  extent  which  shall 
affect  the  well-being  of  man  in  every  part  of  the  civilized  world.  The 
time  of  the  utilization  of  this  power  will  depend  upon  the  varying  price 
of  coal.  When  this,  ftom  the  constantly-increasing  demand,  assumes  a 
certain  price,  water-power  will  more  generally  be  resorted  to  and  the 
large  amount  of  energy  which  is  now  dissipated,  as  in  tbe  case  of  the 
falls  of  tbe  Potomac  and  other  rivers,  will  be  carefully  husbanded. 

The  next  work  of  the  same  class  is  that  of  the  Winds  of  the  Qlobe, 
comprising  the  results  of  the  discussions  of  not  only  observations 
made  under  the  direction  of  the  Institution  in  tbe  llnited  States,  but  of 
those  of  every  other  part  of  the  world  of  which  the  records  were  attain- 
able. This  work  has  been  prepared  by  the  joint  agency  of  tbe  late  Prof. 
Jas.  H.Coffin,of  Lafayette  Oollege,  Pennsylvania,  and  the  Smithsonian 
Institution,  the  former  furnishing  tbe  general  plan  and  oversight  of  tbe 
work,  the  latter  contributing  the  greater  part  of  tbe  material  and 
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defirayJDg  the  cost  of  making  the  reductions  and  uutnerical  compata- 
tions.*  This  vorb  may  be  coosidered  au  extension  of  the  Winds  of  the 
Northern  Hemisphere,  prepared  by  Professor  Cofiio,  and  published  by 
the  Institution  in  1853.  It  ia  designed  to  show  principally — 
,  First.  The  mean  direction  in  which  the  lower  currents  of  the  atmo- 
sphere move  over  all  parts  of  the  surface  of  the  earth. 

Secoud.  The  ratio  that  the  progressive  motion  bears  to  the  total  dis- 
tance traveled. 

Third.  The  modification  that  the  currents  undergo  in  different  seasons 
of  the  year. 

Fonrth.  The  direotiou  in  irhicli  the  forces  act  that  produce  tbese  uiod- 
iflcations/ 

Fifth.  The  amount  of  intensity  of  these  forces  as  reckoned  on  the 
shme  scale  as  that  vhich  determines  their  mean  auunat  direction. 

The  data  used  for  elucidating  these  points  consist  of  series  of  obser- 
vations of  winds  made  at  3,223  different  stations  on  laud  and  during 
Dumerons  voyages  at  sea,  extending  from  the  parallel  of  82°  16'  uorlh 
to  beyond  the  parallel  of  75°  south  latitude,  altogether  embracing  an 
aggregate  period  of  over  eighteen  thousand  five  hundred  years.  The 
whole  material  is  arranged  in  the  form  of  tabular  series,  and  for  conve- 
nience in  discussion  the  entire  surface  of  the  earth  is  divided  into  thirty- 
six  zones  by  parallels  of  latitude  drawn  five  degrees  asunder,  com- 
mencing at  the  2Iortb  Pole  and  proceedin^f  southwardly.  The  method 
of  rednctiou  is  not  that  which  has  usually  been  adopted  of  obtaining 
the  prevailing  direction  or  the  point  ft-om  which  the  wind  blows  most 
freqaeotly,  but  the  traverse  of  the  whole  is  made  out  in  the  same  man- 
ner as  that  of  a  ship  at  sea.  Suppose  a  particle  of  air  to  start  at  a  given 
point  and  to  move  with  uniform  velocity  for  nine  days,  viz,  from  the 
northeast  for  a  period  of  three  days,  southeast  four  days,  south  two 
days,  at  the  end  of  this  time  the  particle  will  be  found  at  a  certain  point; 
the  distance  from  the  starting-point  and  the  direction  of  the  line  joining 
the  ending-points  will  be  formed  by  a  traverse.  In  this  way  the  results 
ant  direction  of  the  wind  is  determined  for  a  given  place.  If  no  deflect- 
ing force  was  exerted,  the  mean  direction  and  relative  progress  of  the 
wind  would  be  the  same  for  each  month  of  the  year ;  but  as  this  is  not 
tiie  case,  by  comparing  different  resultants,  an  idea  of  the  deflecting 
force  is  obtained,  or,  in  other  words,  of  the  monsoon  influence  which  tends 
in  different  seasons  of  the  year  to  vary  the  resultant  direction. 

At  the  time  of  the  death  of  Professor  Coffin  in  1873,  the  principal  ser- 
ies of  tables  was  mainly  completed,  yet  there  were  blanks  left  to  be  filled. 
The  supply  of  these  deficiencies  and  the  preparation  of  the  illustrative 
plates  was  undertaken  without  pecuniary  compensation  by  bis  son  and 
successor  in  fjafayette  College,  Prof.  Selden  J.  Coffin,  who  executed  the 
work  with  a  feeling  of  pious  regard  for  the  memory  of  a  venerated  parent, 
interest  in  science,  and  a  devotion  which  merits  special  commendation. 

'Altogether  80  persoDS  were  enf^ged  in  theae  redactions,  tbe  ptincipiU  assiatoat  ot! 
ProfeBBOT  CoflSn  being  Uc.  Heivy  Mansfield,  a  Hkilfal  computer. 
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The  InstitatioD  also  availed  itself  of  the  meteorological  knowledge 
and  skill  in  investigation  of  Dr.  Alex.  Woeikof,  of  the  Imperial  Geo- 
gniphical  Society  of  Bussia,  during  bia  late  visit  to  this  conntry,  for  a 
series  of  deductions  from  the  tables  and  charts  which  the  untimely 
death  of  Professor  Coffin  prevented  him  from  undertaking. 

Perhaps  one  of  the  most  important  additions  to  the  meteorology  of 
the  present  day  is  the  establishment  of  the  dependence  of  the  force  and 
direction  of  the  wind  npon  the  pressure  of  the  atmosphere  at  different 
points.  This  subject  was  especially  studied  by  Professor  Espy  and 
Professor  Coffin,  in  this  country,  and  by  Professor  Buys  Ballot,  in  Hol- 
land, and  later  by  Professor  Buchan,m.£dinburgh.  This  relation  may 
be  expressed  as  follows ;  At  the  surface  of  the  earth  the  wind  blotcsfrom 
a  region  of  high  pressure  to  a  region  of  low  pressure,  and  is  deflected  to  the 
right  owing  to  the  rotation  of  the  earth  ;  while  in  the  region  above  a  reverie 
wind,  deflected  to  the  left,  i»  taiing  place.  Professor  Buchau  has  rendered 
great  service  to  meteorology  by  extending  this  law  to  the  general  phe- 
nomena of  the  winds  of  the  globe.  For  example,  during  the  winter 
months  the  land  becomes  cold  by  radiation  below  tbe  temjierature  of 
tbe  sea,  and,  consequently,  the  air  is  more  condensed  over  tbe  former 
than  over  the  latter,  the  barometer  stands  higher,  and  currents  of  air 
in  accordance  with  the  law  in  question  tend  to  pass  at  tbe  surface  of 
the  earth  from  the  land  to  the  ocean,  and  in  an  opposite  direction 
above,  while  the  reverse  phenomena  take  place  in  summer. 

It  is  fully  established  that  there  are  on  the  surface  of  tbe  earth  five 
systems  of  winds,  which  ronghly  correspond  with  the 'zones  of  climate 
and  temperature,  and  that  the  boundaries  of  these  systems  vary  iu  lati- 
tude with  the  change  in  declination  of  the  sun.  In  the  torrid  zone  tbe 
lesnltant  of  the  wind  is  from  an  easterly  direction  toward  a  variable 
middle  line,  giving  rise  to  what  are  called  the  trade-winds.  In  the  tem- 
perate zones  the  average  direction  of  the  wind  is  from  the  west;  and 
again,  in  (he  arctic  and  antarctic  regions,  the  resultant  is  from  an  east- 
erly direction ;  and,  fartbermore,  the  limits  of  these  systems  of  winds 
are  connected  with  regions  of  high  or  low  barometer.  Thus,  iu  the  equa- 
torial regions,  tbe  barometer  above  the  middle  line  is  below  tbe  average 
height  of  30  inches,  while  along  the  northern  and  southern  limit  of  this 
region  there  is  a  belt  of  high  barometer,  and  again  on  tbe  northern  and 
southern  limit  of  tbe  winds  of  the  temperate  zone  there  is  a  belt  of  low 
barometer.  The  direction  of  the  wind  in  these  several  regions  and  tbe 
belt  of  high  and  low  barometer  are  referred  to  the  unequal  action  of  tbe 
heat  of  the  sun  in  rarefying  the  air  at  the  equator,  cansing  an  indrawiug 
current  at  the  surface  of  the  earth,  which  takes  a  westerly  direction  on 
account  of  the  revolution  of  tbe  earth  on  its  axis,  and  a  current  toward 
each  pole,  which,  ftom  tbe  same  reason,  has  a  direction  fh>m  Che  west. 
The  equatorial  current,  cooling  above,  descends  by  its  superior  weight 
at  the  northern  limit  of  the  trade-winds,  producing  the  belt  of  high 
bai-ometer,  from  which,  in  opposite  directions,  two  currents  move,  one 
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retaming  toward  the  eqnator,  formiog  tbe  trade-wiud,  and  tbe  other, 
proceeding  northward,  having  a  westerly  component  by  the  revolntiou 
of  the  earth,  tends  to  move  in  a  direction  fkim  the  west.  It  is  probable, 
however,  that  a  portion  of  the  npper  wind  ft^m  the  equator  Sows  entirely 
to  the  pole,  and  there,  by  cooling,  descenda,  consequently  having  a  north- 
easterly direction.  The  point  of  anion  of  these  two  currents  produces 
an  upward  motion,  agtun  giving  rise  to  the  northern  belt  of  lower, 
barometer. 

This  sketch  of  the  direction  of  the  wind  at  the  surface  of  tbe  earth  is 
shown  by  Professor  Coffin  to  exist  by  dednctions  from  actual  observa- 
tions, while  it  is  also  proved  by  Professor  Ferrel,  of  the  Coast  Survey, 
as  a  mathematical  dedoction  Ax>m  the  theory  of  a  fluid  subjected  to  dif- 
ference of  temperatures  at  different  parts  on  tbe  surface  of  a  rotating 
gl6be. 

The  material  which  Dr.  Woeikof  has  supplied  to  this  work  consists 
in  an  elaborate  comparison  of  the  actual  winds,  as  tabulated  from  the 
reductions  of  Professor  Coffin,  with  tbe  varying  pressure  of  the  atmos- 
phere at  different  seasons  of  tbe  year  due  to  tbe  relative  variation  of  the 
heat  of  the  laud  and  of  tbe  sea,  on  the  principle  adopted  by  Bnchas. 
The  result  of  his  labor  gives  a  satis&ctory  account  in  all  cases  where 
the  pressure  has  been  determined  of  the  perturbations  in  tbe  direction 
and  intensity  of  tbe  wind  in  different  seasons  of  the  year ;  and  is  a  val- 
uable first  approximation  to  a  full  analysis  of  tbe  causes  of  tbe  com- 
pies  phenomena  of  the  local  and  periodical  changes  in  the  atmosphere. 

The  results  given  in  the  tables  of  the  whole  world  are  represented  and 
illustrated  by  twenty-six  plates  drawn  by  Prof.  8,  J.  Coffin,  and  en- 
graved by  Henry  Chandler,  of  Buffalo,  K.  Y.  These  plates  present,  at 
a  single  view,  tbe  relation  of  tbe  different  parts  of  the  same  system  of 
winds  to  each  other  and  to  the  different  systems  of  the  globe.  For  the 
illustration  of  the  deductions  of  Dr.  Woeikof,  two  plates  are  reproduced 
firom  the  paper  of  Professor  Buchan  in  the  Transactions  of  the  Boyat 
Society  of  Edinburgh.  We  trust  this  work  will  be  accepted  by  the 
scientific  world  as  a  mounment  to  tbe  memory  of  Professor  Coffin,  and 
as  an  illustration  of  the  judicious  policy  of  the  Smithsonian  Institution. 

The  extended  series  of  tables  relative  to  the  Temperature  of  the 
United  States  which  has  been  in  progress  of  preparation  for  a  number 
of  years,  is  now  nearly  through  the  press,  and  will  be  ready  for  distri- 
bution in  the  course  of  1876. 

This  memoir  contains  the  results  of  all  observations  to  tbe  end  of  tbe 
year  1870,  from  tbe  following  sources : 

Ist.  The  registers  of  tbe  Smithsonian  Institution,  embracing  upward 
of  300  folio  volumes. 

2d.  The  joint  publications  of  tbe  Institution,  the  Patent-Office,  and 
the  Department  of  Agriculture. 

3d.  All  the  publications  and  unpublished  records  of  the  met«orolog- 
ioal  system  of  tbe  Unit«d  States  Army. 

,     Google 
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4th.  The  records  of  tbe  Uaited  States  Lake  Survey  iin<lcr  the 
Engineer  Department  of  the  United  States  Army. 

6th.  The  records  of  the  United  States  Coa»t  Survey  auder  the  Treas- 
ury Department. 

6th.  The  volumes  compiled  by  Dr.  F.  B.  Hougb  from  observations 
made  under  the  direction  of  the  Regents  of  the  University  of  tlie  State 
of  New  York. 

7th.  The  records  made  in  Feunsylvania  under  the  direction  of  the 
Fi'auklin  Institnte  of  Philadelphia. 

8th.  The  transactions  of  various  societies  and  periodical  publicatious. 

All  the  material  collected  was  first  classified,  and  a  series  of  tables  of 
temperature  in  detail  coostnicted,  and  from  these  were  deduced  the  con- 
8olidat«d  tables  of  average  temperature.  The  first  of  these  series,  owing 
to  its  great  bulk,  must  at  preseut  remain  iu  manuscripts ;  it  can,  how- 
ever, at  any  time  be  consulted  at  the  Institution.  The  series  of  tables 
which  is  now  about  to  be  published  consists  of  average  t«mpeFatures, 
and  is  sufficient  for  the  study  of  tbe  climate  of  tbe  United  States  gener- 
ally, or  for  any  particular  part  of  it,  as  far  as  it  depends  upou  tempera- 
ture. Tbe  whole  work  was  done  under  tbe  superintendence  of  Mr, 
Charles  A.  Schott,  of  the  Uuited  States  Coast  Survey,  who  has  also 
given  special  attention  to  the  revision  of  the  accuracy  of  the  computa- 
tions. The  character  of  Mr.  Schott  for  scientific  knowledge,  sagacity, 
and  skill,  as  exhibited  in  the  previous  publications  on  meteorology  by 
the  Institution,  gives  assurance  that  the  present  work  on  the  temperatnre 
is  a  valuable  contribution  to  knowledge. 

Perhaps  the  best  idea  of  the  character  and  extent  of  the  work  can  be 
given  in  a  brief  space  by  the  following  extract  from  the  table  of  con- 
tents: 

Section  I. — General  remarks  and  explanations  of  tabular  results. 
Special  table  of  corrections  for  daily  variation  of  temperature  In  each 

month  and  tbe  year,  for  every  hour  and  for  various  combinations  of 

hours. 
Tables  of  mean  temperature  for  each  month,  season,  and  tbe  year,  at 

various  stations,  principally  in  North  America. 
Graphical  representation  and  explanation  of  the  isothermal  charts. 
Deductions  from  tbe  charts  of  tbe  distribution  of  tbe  mean  annual 

temperature,  and  of  the  distribution  of  the  temperature  during  the 

winter  and  tbe  summer  seasons. 
Section  II. — Discussion  of  the  daily  fiuctuatioo  of  the  atmospheric  tem- 
perature. 
Times  of  sunrise  and  sunset  in  diCTerent  latitudes  and  for  every  tenth 

day  iu  each  month. 
Tables  of  bi-bourly,  hourly,  and  semi-boarly  mean  temperatures  for 

each  moutU  and  the  year  at  various  places  iu  North  America. 
Tables  of  differences  from  the  mean  of  the  day,  of  bi-hourly,  hourly,  and 

semi  hourly  mean  temperatures  for  each  month  and  the  year. 
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Systematic  representation  of  the  daily  fluctuation  of  the  temperature, 

by  means  of  a  periodic  fnnction. 
Analysis  of  the  daily  fluctnatiou. 
Variability  of  tbe  temperature  at  any  hoar  of  the  day  from  the  normal 

value  of  that  hour. 
SeeUon  III, — The  annual  fluctuation  of  the  t^mperatnre  expressed  in 

terms  of  a  periodic  function. 
Table  of  computed  aunaal  flactnatiou  of  the  temperature  at  forty-six 

stations. 
Discussion  of  tbe  resnlts  for  dates'  of  mean  annunl  values  and  for 

maxima  and  minima ;  and  annuel  range  in  connection  nith  tbe  geo- 
graphical distribution  of  the  stations. 
Examination  into  alleged  interruption  in  tbe  regularity  of  tbe  annual 

fluctuation  at  certain  epochs,  vith  tables  of  temperature  of  each  day 

of  the  year,  deduced  from  a  series  of  years. 
Investigation  of  the  variability  of  tbe  temperatare  of  any  one  day  in  a 

series  of  years. 
Ineqnality  in  tbe  epoch  of  tbe  minima  and  maxima  of  tbe  annual 

fluctuation. 
Tables  of  observed  extremes  of  temperatures,  arranged  by  months,  for 

a  selected  number  of  stations. 
Analysis  of  tabular  results  for  greatest  beat  and  greatest  cold  with 

regard  to  geographical  distribution. 
Extreme  annual  range  of  temperature  and  monthly  absolute  variability; 

exhibition  of  the  law  of  annaal  distribution. 
Tables  of  the  mean   annual   temperature,  principally  in   the  United 

States,  tor  a  succession  of  years  from  the  earliest  records  to  tbe  close 

of  the  year  1870. 
Investigation  of  the  secalar  variation  of  the  annual  mean  temperature, 

and  of  the  permanency  of  tbe  climate. 
Comparison  of  tbe  secular  variation  of  the  temperature  with  tbe  varia- 
tions in  the  frequency  of  tbe  solar  spots. 
Comparison  of  the  secular  variation  in  tbe  temperature  and  rain-fall  in 

tbe  United  States. 
Comparison  of  the  secular  variation  in  tbe  temperature  with  the  aver- 
age annual  directiou  of  the  wind. 
Bange  of  variability  in  the  secular  variation  of  the  annual  temperature. 
Secular  variation  in  tbe  annual  minima  and  maxima,  compared  vith  the 

variation  in  the  annaal  means. 

Tbe  tables  in  the  first  section  contain  the  number  and  name  of  each 
station,  its  latitude  and  longitude,  its  elevation  above  the  sea,  its  mean 
temperature  for  each  month  and  for  each  seasou,  and  for  tbe  whole 
year,  the  extent  of  tbe  series,  the  observing  hours,  and  the  name  of  the 
obaeri'er.  In  cases  where  observations  were  made  at  hours  of  the  day  dif- 
fering from  those  of  the  general  series,  they  were  reduct:d  to  uuiformity 
by  corrections  derived  from  tables  of  observations  made  at  each  hour  of 
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the  tweaty-foar,  contiaaously  for  a  aumber  of  j-eara.  Such  tables  were 
furaished  by  tbe  observations  at  Toronto,  Mohawk,  New  Haven,  aoil 
Philadelphia.  The  tables  of  this  section  will  be  of  mnch  importance  to 
those  interested  in  meteorology,  aa  famishing  data  for  tbe  special  cli- 
matology of  the  various  portions  of  the  United  States.  The  iustitntion 
has  been  frequently  applied  to  by  State  authorities,  agricultural  and 
medical  societies  and  others,  for  information  as  to  tbe  temperature  of 
peculiar  localities,  which  can  uow  be  more  readily  supplied  than  before 
the  tables  were  printed. 

The  tables  of  the  second  section  relate  to  tbe  daily  fiuctaation  of  the 
temperature  during  the  year.  The  regular  variations  of  tbe  tempera- 
ture due  to  changes  in  the  sun's  altitude  and  the  length  of  the  day  are 
affected  by  perturbations  from  day  to  day  on  account  of  aqueous  vapor 
suspended  in  tbe  atmosphere,  by  the  serenity  or  cloudiness  of  the  sky, 
and  by  the  direction  of  the  wind.  As  a  general  rule  the  maximum  beat 
occurs  some  time  after  tbe  son  has  reached  his  greatest  altitude,  and  the 
greatest  cold  somewhere  between  midnight  and  sunrise.  Even  in  mid- 
vinter  in  high  latitudes,  during  tbe  continued  absence  of  the  snn,  these 
periodic  Huctuations  are  still  perceptible ;  which  may  be  accounted  for 
by  supposing  waves  of  heat  transported  from  more  southern  regions 
where  tbe  sun  still  rises  above  the  horizon. 

The  tables  of  the  third  section  relate  to  the  annual  fluctuations  of  the 
temperature  and  the  perturbations  from  the  carve  derived  from  obser- 
vations made  during  a  series  of  years.  These  are  of  importance  in  de- 
termining questions  as  to  the  secular  changes  in  climate. 

The  work  is  illustrated  by  three  charts  of  isothermal  spaces,  one  for 
summer,  another  for  winter,  and  the  third  for  tbe  year;  also  two  plates 
and  a  number  of  wood-cats. 

The  next  series  of  meteorological  observations  which  remains  to  be 
discussed  and  analyzed  is  that  which  relates  to  the  pressure  of  tbe  atmos. 
pbere,  which,  it  is  evident  from  what  has  been  said  in  regard  to  tbe 
winds,  is  an  important  element  in  determining  the  peculiar  climatology 
of  tbe  North  American  Continent  and  its  relation  to  that  of  tbe  other 
parts  of  the  world.  This  work  will  be  commenced  during  the  latter  part 
of  the  present  year. 

Another  work  will  be  continued — that  on  the  collation  and  discussion 
of  tbe  observations  on  thunder-storms  and  other  casual  phenomena.  Tbe 
observations  in  regard  to  these  phenomena  have  been  copied  from  tbe 
original  records  and  arranged  in  tables  previous  to  their' discussion. 

The  miscellaneous  work  done  by  our  computers  in  regard  to  meteor- 
ology during  the  year  1875  is  as  follows : 

Manuscript  temperature  tables  were  prepared  for  tbe  first  seven  months 
of  1871  and  for  March,  1872,  these  records  not  having  been  accessible 
before.  Many  additions  were  made  to  the  general  tables  from  new  ma- 
terial sent  by  observers  and  others.  The  collection  and  tabulation  of 
the  observations  for  rain-fall  at  the  Smithsonian  stations  for  1874  has 
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been  completed,  and  also  for  tbose  at  the  Signal -Service  statlous  by  per- 
mission of  General  Myer,  Chief  Signal-Officer,  from  1872  to  ISTl  inclu- 
sive, also  for  Army  stations  for  tlie  last  sis  months  of  1874,  aod  for 
Canadian  stations  fi^m  1872  to  1871  complete. 

For  the  exbibitioD  of  the  results  of  the  meteorological  labors  of  the 
InstitatioD  at  the  CeDteunial  Exhibition,  an  outline  map  16  by  12  feet  has 
been  prepared.  This  map  will  beof  use  to  the  lecturer  and  to  the  different 
departments  of  the  Government  iu  exhibiting  on  a  large  scale  the  results 
of  variona  statistical  inquiries.  Already  a  number  of  different  parties 
have  applied  for  copies,  for  which  such  a  charge  will  be  made  as  to  con- 
siderably diminish  the  cost  to  the  Institution  of  the  original  prodactioD 
of  the  map. 

INTEBNATIONAI.  LITEBABY  AND  SCIENIIFIC  EXCHANGES. 

This  system  has  been  prosecuted  during  the  past  year  with  unabated 
energy,  and  the  results  have  been  commensurate  with  the  labor  ex- 
pended. As  an  evidence  of  the  high  estimation  in  which  this  branch  of 
the  operations  of  the  Institution  is  regarded,  as  well  as  to  give  proper 
credit  to  the  parties  who  Iiave  transmitted  free  of  cost  the  packages  of 
the  Institution,  wo  reprint,  as  usual,  the  following  list  of  their  names : 


Xorth  German  Lloyd  Steamship 
Company. 

Hamburg  American  Packet  Com- 
pany. 

French  Transatlantic  Company. 

^orth  Baltic  Lloyd  Steamship 
Company. 

Inman  Steamship  Company. 


Cnnard  Steamship  Company. 

Aochor  Steamship  Company. 

Pacific  Mail  Steamship  Company. 

Panama  BailToad  Company. 

Pacific  Steam  Navigation  Compa- 
ny- 

Ifew  York  and  Mexico  Steamship 
Company. 

"Sev  York  and  Brazil  Steamship 
Company. 

The  special  thanks  of  the  Institution  are  again  tendered  to  the  above- 
mentioned  companies  for  their  enlightened  liberality. 

It  should  also  be  mentioned  that  Messrs.  Frio,  Trowand  &  Co.,  of  Kew 
York,  agents  of  the  Atlas  Steamship  Company,  have  made  a  very  lib- 
eral concession  to  the  Institution  in  the  reduction  of  charges  for  trans- 
mission of  parcels  to  the  West  Indies ;  one  dollar  in  gold  being  charged 
for  any  package  not  exceeding  three  cubic  feet  in  measurement,  instead 
of  the  usual  charge,  three  times  this  sum. 

The  following  are  the  foreign  centers  of  reception  and  distribution  of 
the  Smithsonian  exchanges : 

London — William  Wesley,  28  Essex  street,  Strand. 

Paris — G.  Bossange,  16  rue  dn  4  Septembi-e. 

Leipsic — Dr.  Felix  Fliigel,  49  Sidouieu  Strasse- 

St.  Petersbarg— L.  Watkins  &  Co.,  10  Admiralty  Place. 

Amsterdam — F.  Miiller.    Heerengracht  kk,  No.  130. 
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Milan — U.  Hoepli,  591  Galoria  Cristoforia. 

Harlem — Prof.  Baumbauer. 

Cbristiaaia — Royal  Uiiiversity  of  Norway. 

Stockbolm — Royal  Swedisb  Academy  of  Scieaces. 

CopeDbagen — Royal  DaolBb  Society. 

LisboD — Royal  Academy  of  Scieoces. 

Madrid — Royal  Academy  of  JSciences. 

Havana— Dr.  Felipe  Poey. 

Santiago — University  of  Chili. 

Mexico — Meiicao  Society  of  Geography  and  Statistics  ' 

Montreal — Geological  Sorvey  of  Canada. 

Tbo  packages  of  the  iDstitutiou  for  the  West  Indies  have  been  kiodly 
forwarded  by  Mr.  Thomas  Bland,  of  New  York,  and  those  for  Tarkey 
and  some  other  pointa  by  the  American  Board  of  Commissioners  for 
Foreign  Missions,  Boston. 

The  following  table  exhibits  the  number  of  foreign  establishments  with 
vbich  the  Instilntion  is  at  present  in  correspondence,  or,  in  other  words, 
to  which  it  sends  publications  and  from  which  it  receives  others  in  re- 
tarn: 

Foreign  Institutions  in  correspondence  with  the  Smithsonian  Institution. 


Aoatralia 

Java 

Japan 

Liberia 

Meiioo 

Algeria 

BelKinm 

6 

4 

BritieU  Araericft 

27 
1 

8 

14 

Norway 

Polyneaia 

Portugal 

Philippine  Islands 

Peni 

Hnasia 

Chili 

Colombia 

9 
3 

21 

Chinft 

1 

28 

161 

Switzerland 

St.  Helena 

Syria 

Tnrkey 

Egypt 

Pmnco 

Oerman; 

8 
...      290 
—      648 

a 

11 

Holland 

...       65 

General 

Total 

Italj 

...    m 

2,207 

,ab,  Google 
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StatUiicg  of  exchanges  »ent  during  the  last  seven  years. 


1869. 

1870. 

1871. 

lUTS. 

1873. 

1874. 

1875. 

118 

l,o:!3 
33,376 

121 
1,189 
31,383 

108 
28,9^ 

179 
26,830 

196 
1,476 

44,236 

131 

7  933 
S7,990 

Balk  Id  cubic  feet 

1.503 

45,300 

We  may  also  mention  BS  ao  evidence  of  tbe  bigh  appreciation  of  the 
character  of  tlie  Smithsonian  exchanges,  that  the  packages  bearing  the 
marks  of  the  Institntion  nre  admitted  free  of  duty  and  without  exam- 
ination into  all  foreign  ports. 

Tbe  valne  of  this  system,  as  a  means  of  advancing  civilization,  can 
scarcely  be  too  highly  estimated.  Acconnts  of  all  the  resnlts  of  scien- 
tific investigations  in  the  old  and  new  world  are  through  it  interchanged, 
and  men  in  both  hemispheres  are  rendered  efficient  co-operatora  in  tbe 
great  work  of  enlarging  the  bounds  of  knowledge,  and  thus  one  great 
impediment  to  haman  advancement,  that  of  isolation,  is,  fn  a  measure, 
overcome. 

The  system  has  now  become  so  extended  that  it  requires  the  constant 
attention  of  several  assistants  and  a  large  amount  of  correspondence. 
It  has,  however,  been  reduced  to  such  general  regulations  as  usually  to 
prevent  loss  or  tbe  missendiog  of  packages.  It  has  happened  in  a  few 
cases  that  loss  has  occurred  on  account  of  shipwreck,  and  among  these 
we  have  to  mention  that  of  the  four  large  cases  shipped  from  Germany 
in  December  last,  on  tbe  Deutscbland,  three  of  which  contained  recent 
poblications  of  German  learned  societies,  and  the  fourth  specimens  of 
ornithology  for  tbe  Kational  Museum,  Tbe  latter  alone  was  insured. 
In  connection  with  this  loss  we  have  received  the  following  expression 
of  regret  from  Dr.  Felix  Fliigel,  the  warm  friend  and  for  more  than 
twenty  years  efficient  agent  of  the  Institution : 


"  It  ia  sow  &  diBagreeBblB  thought  that  I  harried  the  tranamigaioD  of  the  \aBt  ease  as 
mnch  aa  possible,  in  order  to  insiiTe  its  beiog  forwarded  by  tbe  nnfonoDate  vessel.  I 
feel  qaite  soiry  that  I  cannot  any  longer  boaat  that  not  a  single  leaf  introated  to  my 
care  for  yoar  luatitution  had  been  lost." 

During  tbe  past  year  4,661  packages,  each  containing  several  articles, 
have  been  received  from  abroad  for  distribntiou  to  iostitutions  and  indi- 
viduals in  this  country. 

Two  hundred  and  eight  boxes,  averaging  7  cubic  feet  each,  with 
a  total  weight  of  45,300  pounds,  were  sent  abroad  by  tbe  Institution 
during  the  year.  The  total  number  of  separate  parcels  contained  in 
these  boxes  was  about  12,000. 

To  £Eicilitat«  the  business  of  the  exchanges,  tbe  following  rnles  have 
been  adopted : 
1.  Ever;  package,  without  exception,  mnst  be  enveloped  in  strong 
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paper,  and  secored  so  as  to  bear  separate  transportatioD  by  espresB  or 
otherwise. 

2.  The  address  of  the  institotioo  or  iodividaal,  for  whom  the  package 
is  intendeO,  mnst  be  written  legibly  od  the  cover,  and  the  name  of  the 
sender  on  one  corner  of  the  same. 

3.  No  single  package  mast  exceed  the  half  of  a  cnbic  foot  in  bulk, 

4.  A  detailed  list  of  addresses  of  all  the  parcels  sent,  with  their  con- 
tents, must  accompany  them. 

5.  No  letter  or  other  commonication  can  be  allowed  in  the  parcel, 
excepting  such  as  relates  exclusively  to  the  conteota  of  the  package. 

6.  All  packages  must  be  delivered  in  Washington  free  of  freight  and 
other  expenses. 

7.  Every  parcel  should  contain  a  blank  acknowledgment,  to  be  signed 
and  returned,  either  through  the  agent  of  the  Institution,  or,  what  is 
still  better,  through  the  mail,  to  the  sender. 

Should  returns  be  desired  for  what  is  sent,  the  fact  should  be  ex- 
plicitly stated  on  the  list  of  the  contents  of  the  package.  Much  disap- 
pointment is  frequently  expressed  at  the  absence  of  any  return  in  kind  for 
transmissions ;  but  unless  these  are  specifically  asked  for,  they  will  fail  in 
many  instances  to  be  made.  It  will  facilitate  the  labors  of  the  Institu- 
tion very  greatly  if  the  number  corresponding  to  the  several  addresses 
in  the  Smithsonian  printed  catalogue  be  marked  on  the  face  of  each 
parcel ;  and  for  this  purpose  a  copy  of  the  catalogue  will  be  forwarded 
to  all  who  apply  for  it. 

Specimens  of  natural  history  will  not  be  received  for  transmission 
unless  with  a  previous  understanding  as  to  their  character  and  bulk. 

8.  Unless  all  these  conditions  are  complied  with,  the  parcels  will  not 
be  forwarded  from  the  Institution ;  and,  on  the  foilnre  to  comply  with 
the  first  and  second  conditions,  will  be  returned  to  the  sender  for  cor- 
rection. 

In  regard  to  exchanges  we  have  to  state,  at  the  request  of  the  Society 
Americaine  de  France,  20  Bue  Madame,  Paris,  that  it  will  gladly  exchange 
its  publications  with  societies  especially  devoted  to  the  archeology  of  the 
New  World.  We  are  also  requested  to  announce  that  the  Eoyal  Society 
of  Sew  South  Wales  desires  to  enter  into  correspondence  with  similar 
scientific  societies  and  institutions  in  other  conntnes,  for  the  purpose  of 
making  a  friendly  interchange  of  information  and  publications.  The 
annual  transactions  published  by  this  society  consist  of  original  scientific 
articles,  which  usually  relate  to  the  geography,  geology,  mineralogy, 
natural  history,  meteorology,  and  general  resources  of  the  colony  of 
New  South  Wales. 

The  materials  of  exchanges  ore  in  some  cases  famished  by  Bi)ecial 
acts  of  Congress.  As  an  example  of  this,  we  may  state  that  at  the 
last  session  it  was  ordered  that  one  thousand  copies  of  the  Beport  of  the 
Geological  Survey  of  the  Territories,  by  Dr.  Hayden,  for  the  year  1873, 
be  furnished  to  the  Smithsonian  Institution.  These  will  be  distributed 
to  foreign  societies  during  the  coming  year.  (    oooli' 
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ESOHAHGE  OF  GOVEEKMENT  DOCXTMENTg. 

In  1867  a  proposition  was  made  to  the  Inatitation,  by  the  Librarian 
of  OoDgresB,  relative  to  establishing  a  system  of  exchange  of  official 
documents  between  the  GoTernmeot  of  the  Uoited  States  and  those  of 
foreign  nations. 

The  object  in  this  was  to  secure  regularly  and  systematically  all 
reports  and  other  documents  relative  to  the  legislation,  jurisprndence, 
statistics,  iotemal  economy,  technology,  &c,  of  all  nations,  so  as  to 
place  the  material  at  the  command  of  the  committees  and  members  of 
Congress,  heads  of  bureaus,  &c 

In  accordance  with  this,  a  circular*  was  addressed  to  the  difTerent 
governments  having  relations  with  the  United  States,  for  the  purpose 
of  ascertaining  their  views  as  to  such  an  exchange. 

The  following  governments  responded  favorably:  France,  Belgium, 
Great  Britain,  Switzerland,  Spain,  Costa  Bica,  Netherlands,  Cbili,  Den- 
mark, Argentine  Confederation,  United  States  of  Colombia,  Wilrtem* 
burg,  Finland,  Hamburg,  Baden,  Sweden,  Victoria.  The  latter  gov- 
ernment forwarded  a  collection  of  books  at  once,  which  was  placed  in 
the  Library  of  Congress. 

At  the  Thirty-ninth  session  of  Congress,  the  following  resolution  was 
adopted : , 

[Ho.  SS.]   X  Bnoi-DTiOH  to  provide  ft>r  the  sichuge  of  earttia  pabllo  docniDeiita. 

Baiolved  bg  ths  Senate  and  Houtt  of  Bepreientatiixt  af  the  United  Slalee  of  America,  in 
Con/rem  amfmbUd,  That  fifty  oopiea  of  all  docmuBnte  hereaflei  printed  by  order  of 
either  boDce  of  CoDgress,  and  fifty  copies  additional  of  all  dooaments  printed  iaexMoa 
of  the  DBDol  Qoruber,  together  with  fifty  copies  of  each  pablication  Isaned  bj  any  Do. 
partment  or  Bareaa  of  the  QoTeTDmeDt,  be  placed  at  the  dispoaal  of  the  Joint  Com- 
mittee on  the  Library,  who  shall  exchange  the  flame,  thmagh  the  agency  of  the  Smitb- 
•onian  Insti  tntion,  foranoh  works  published  in  foreign  oonn tries,  and  especially  by  foreign 
goTemmentA,  aa  may  be  deemed  by  said  committee  an  eqoiTalent ;  said  works  to  be 
deposited  io  the  Library  of  Congress. 

Approved  March  3, 1867. 

In  conseqnence  of  an  oversight  in  not  ordering  the  Public  Print«r  to 
furnish  £be  necessary  extra  copies  of  pablio  documents  for  this  purpose, 
the  Library  Committee  could  not  carry  out  the  foregoing  resolution,  and 
at  the  ensuing  session.  Fortieth  Congress,  the  following  additional  reso- 
lution was  adopted : 

[No.  n.]  A  EBOLunOH  b>  eoiTf  Into  eSbot  tbe  rMolntlon  approTsd  March  two,  eigbtcen  hundred  end 
elity^even,  piovldlDg  for  the  eiohange  of  oertein  pabllo  doonmenU. 

Betolved  hy  i\e  Senate  and  Sovte  of  BtprmenlaHvet  <tf  tkt  Vntted  Statu  of  America,  in 
Congreet  aseemiled,  That  the  Congressional  Printer,  whenever  be  shall  be  so  directed 
by  the  Joint  Committee  on  the  Library,  be,  and  he  hereby  Is,  directed  to  print  fifty 
oopiee,  in  addition  to  the  regular  nnmber,  of  all  docnments  hereafter  printed  by  order 
of  either  house  of  Congrew,  or  by  order  of  any  Department  or  Bureau  of  the  Qovem- 
ment,  and  whenever  he  flball  be  BO  directed  by  the  Joint  Committee  on  the  LibraTy, 
'Report  of  the  Smithsonian  Listltntion  for  1867,  page  71. 
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one  hnodred  ooples  additional  of  all  dooDments  ordered  to  be  printed  in  esceu  of  the 
usual  nnmber;  said  fifty  or  one  hnudred  copies  to  bo  delivered  to  tbe  Librarian  of 
CoDgreaa,  to  he  excbauged,  noder  diKOtion  of  tbe  Joint  Committee  on  tbe  Library,  as 
provided  by  joint  reKlution  approved  March  two,  ei^liteen  hnudred  and  sixty-seven' 

Sec.  9.  And  be  it/urther  Te»oivtd,  That  fifty  copies  of  each  pnblication  printed  nnder 
dirnctioD  of  any  Department  or  Bureau  of  tbe  Ooveniment,  whether  at  tbe  Confcres- 
sional  PrintiDg-OSlce  ot  elsewhere,  shall  be  placed  at  the  disposal  of  the  Joint  Com- 
mittee on  the  Library,  to  carry  ont  tbe  proviaions  of  said  reaolntiiKi. 

Approved  Jaly  25,  lB6a 

The  following  is  the proviBion  in  relation  tothettabject  inthe  Bevised 
Statutes : 

Sbc.  3r96.  The  CooKreadional  Printeriihall,when  so  directed  by  the  Joint  Committee 
on  tbe  Library,  print,  la  addition  to  tbe  nsnal  nnniber,  either  fifty  or  one  linndred 
copies,  aa  he  may  be  direoted,  of  all  documeots  printed  by  otder  of  either  boose  of 
Congreea,  or  of  any  Department  or  Bnrean  of  the  Qovemment.    [Revised  Statutes.] 

The  exchange  proposed  by  this  action  of  Congress,  from  aoforeseea 
difficallies,  baa  never  been  fully  carried  into  effect,  althongh  several 
attempts  have  been  made  to  do  ao. 

In  October,  1874,  by  special  direction  of  Mr.  Spofford,  Librarian  of  Con- 
gress, four  cases  of  docnmeuts  were  sent  to  the  government  of  Ontario, 
Toronto ;  and  in  November,  1874,  five  cases  to  the  ParliameDtar;  Li- 
brary, Ottawa,  five  cases  to  the  government  of  Japan,  and  foar  cases  to 
the  Bibliotbek  des  Deutscben  Beiebstag,  Berlin.  • 

A  number  of  boxes  were  also  shipped  Co  the  agents  of  tbe  Institution 
in  Europe,  to  be  held  by  them  for  further  tnstrnctiona. 

A  large  quantity  of  these  public  documents  having  accumulated  at 
the  Institution,  it  became  uecessar;  to  provide  for  their  distribution 
without  further  delay,  and  accordingly  tbe  lustitution  issued,  in  October 
last,  the  following  circular : 

The  Congress  of  the  Ualted  States  has  aathorized  tbe  exchaage,  under  direction  of 
tbe  Joint  Library  Committee  of  Congress,  through  the  Bmlthaonian  Inatitntion,  of  a 
certain  number  of  all  United  States  official  documents  for  the  conespondlog  pnblica- 
tions  of  other  governments  throaghont  the  world;  the  letnrua  to  be  placed  in  the 
National  Library  at  Washington.  The  works  to  be  dlstriboted  consist  of  reports  and 
proceedings  of  Congress,  messages  of  tbe  President,  annual  reports  and  occasional  pub- 
lications of  Departments  and  Bureaus,  &c.,  tbe  whole  relating  to  thelegislation,  jnria- 
prndence,  foreign  relations,  commerce,  statistics,  arte,  mannfaotores,' agriculture,  geog* 
raphy,  hydrography,  Sec,  of  tbe  United  States,  and  including  everything,  of  whatever 
nature,  published,  either  by  direct  order  of  Congress  or  by  any  of  tbe  Departments  of 
the  Government.  Tbe  series  embraces  a  large  nnmber  of  volumes  each  year,  the  most 
of  which  are  bound. 

The  exctuiDge  expected  from  each  government  is  a  complete  seriee  of  Its  publications, 
to  include  tbe  documenta  of  special  bureaus  or  departmenlsas  well  as  tbe  general  pub- 
lications, of  whatever  natare,  printed  at  tbe  public  expense,  and  also  embracing  oil 
aucb  works  as  are  published  by  booksellers  with  the  aid  of  grants  or  subscriptions 
fhnn  gavenimenta. 

The  Smithsonian  Institation,  in  behalf  of  tbe  Joint  Library  Committee  of  Congress, 
is  prepared  to  deliver  the  pablications  of  tbe  United  States,  free  of  charge  foe  freight, 
to  any  person  In  the  city  of  Washington  or  In  New  York  who  may  be  designated  by 
the  governments  which  enter  into  tbe  arrangement. 
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Tbe 'books  intended  for  the  United  States  ore  to  be  delivered  to  either  of  the  Smitb- 

.  liOndoD,  William  Wesley,  38  Eaaex  street,  Straad;  Paris,  O.  BoesaDge,  16  roe  da 
4  Septembre;  Leipsio,  Dr.  Felix  Flligel,  12  Sidooien  Stmase;  St.  Petenborg,  L.  Wat- 
kiDa&  Co.,  10  Admiralty  Place;  Amsterdam,  ^.  MUUer;  Milan,  U.  Hoepli,  591  Galeria 
Crietofbria;  Haarlem, Baroan  ScieotiBque Central  NeerlaDdais^  Harlem;  Christiania, 
KoDgelige  Norske  Frederike  Univeraitetet;  Stoakbolm,  KoDgligaSveDskaTetenskaps 
AkademieD;  Copenbagen,  Eongelige  Danske  Videnakabenies  Selskab. 

For  all  other  conntries,  packages  may  be  deliTered  to  the  United  States  miDistera. 
Au  invoice  of  each  traoBmission  ahoald  be  sent  by  mail  to  the  lostitntion. 

JOSEPH  HENRY, 
Seeretaru  Smithtoitian  Inititulion. 
This  circular  was  eeutwith  tbe  following  letter  to  tbe  foreign  minis- 
ters in  WaehiDgton  representing  the  following  countries :  Argentine 
Bepnblic,  Aastria-HaDgary,  Belgiam,  Brazil,  Chili,  Denmark,  France, 
German  Empire, Great  Britain,  Gnatemala,  Hawaii,  Hajti,  Italy,  Japan, 
Mexico,  Netherlands,  Pern,  Portugal,  Russia,  Salvador,  Spain,  Sweden 
and  Norway,  Tnrliey,  United  States  of  Colombia,  Venezoela. 
Smtthsoniah  Inbtitution, 

JFatlungton,  D.  C,  October  30, 1875. 
Sot;  I  have  the  honor,  oocompanying  tIiia,to   traoamit  a  circular  relative  to  the 
exchange  of  the  docnmeuts  pabliehed  by  the  United  States  with  thoseof  other  nations, 
and  to  reqaest  you  to  state  to  whom  the  boxes  now  ready  for  trauamlBBion,  intended 
for  yonr  government,  shall  be  delivered. 

Very  respectfnlly,  yonr  obedient  servant, 

JOSEPH  HBNET, 
Seeretarg  S»txlh»onian  Inatitntion. 
In  accordance  with  the  iuBtmotions  received  by  the  Institation  in 
response  to  the  foregoing  letter,  the  following  distribation  of  documents 
was  made : 
6  cases  for  Turkey,  sent  to  legation,  H  street,  Washington,  D.  O. 
6  cases  for  France,  sent  to  consul-general  of  France,  New  York. 
6  cases  for  Portugal,  sent  to  consul-general  of  Portngal,  148  Pearl 
street,  New  York. 
G  cases  for  Sweden,  sent  to  consulate,  18  Exchange  Place,  New  York. 
6  cases  for  Brazil,  sent  to  vice-consul,  52  South  Gay  street,  Baltimore. 
6  cases  for  Argentine  Bepublic,  sent  to  G.  Yidela  Doma,  Alhermarle 
Hotel,  New  York. 
4  cases  for  Belgium,  sent  to  Peter  Wright  &  Sons,  Philadelphia. 
1  case  for  Chili,  sent  to  MuBoz  &  Espriella,  52  Pine  street,  New  York, 
6  cases  for  Mexico,  sent  to  Juan  N.  Navarro,  50  Exchange  Place,.N.  Y. 
When  these  boxes  had  been  distrlboted  we  were  requeste^I  by  the 
Librarian  of  Congress  to  stop  further  proceedings  until  Instrnctious 
could  be  procured  &otn  the  Library  Committee.    As  soon  as  the  difficul- 
ties which  have  impeded  this  work  are  removed,  the  Institution  will  go 
on  to  complete  the  arrangement 

LIBBABT. 

The  library  of  the  Institution,  as  has  been  stated  in  previous  reports, 
is  deposited  in  the  Capitol  of  i;he  United  States,  with  the  Librarian  of 
8.  Mis.  lis 3 
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Congress,  noder  wbose  direction  it  is  arranged  and  catalogued  aa  a 
part  of  tbe  Library  of  the  Government 

The  following  is  a  statetneat  of  tbe  books,  maps,  and  charts  received  ' 
in  1876: 

Volames : 

Octavo,  or  leaa.. 819 

Quarto,  or  larger 301 

1,120 

Parts  of  volames : 

Octavo,  or  less 2,139 

Qnarto,  or  larger 1,877 

4,016 

Pamphlets : 

Octavo,  or  less 1, 624 

Quarto,  or  larger 273 

1, 797 

Maps  and  charts 114 

Total  receipts 7, 047 

These  articles  are  entered  as  they  are  received  at  the  Institntion  in  a 
large  record-book,  and  afterward  transferred  to  tbe  Library  of  Oongress. 
The  nnmber  received  in  1875  was  considerably  larger  than  that  in  the 
preceding  year. 

During  the  past  year  mach  ns'e  has  l>een  made  of  the  books  of  the 
Institntion  which  are  in  the  Library  of  Gougress  ns  well  as  those  of  the 
latter  library  by  the  collaborators  of  the  Institntion.  The  valoe  of  the 
library  will,  however,  be  enhanced  when  the  new  edition  of  the  catalogne 
of  transactions  of  learned  societies  bas  been  published,  tbe  old  edition 
having  been  deficient  in  the  names  of  the  works  receiv^  since  the  date 
at  which  it  was  issued. 

The  following  are  some  of  the  more  valuable  works  received  in  1875 : 

From  tbe  Ministry  of  War,  St.  Petersburg:  Artillery  Journal,  1868- 
1874,37  parts;  Engineering  Journal,  1863-1873,  27  parts;  Ordnance 
Magazine,  1868-1874, 14  parts. 

Prom  His  Highness  tbe  Maharajah  of  Travancose,  Trevandmm :  Ob- 
servations of  Magnetic  Declination,  made  at  the  Trevandrum  and 
Angustia  Otwervatories  in  the  years  1852  to  1869.  Vol.  I.  London, 
1874.    4to. 

From  the  British  government :  Fac-similes  of  National  Manuscripts 
of  Ireland,  selected  and  edited  under  tbe  direxstion  of  the  Bight  Hon. 
Edward  Sullivan,  Master  of  tbe  HoUs  in  Ireland,  by  J.  T.  Gilbert,  Sec- 
retary of  the  Public  Becord  Office  of  Ireland,  and  photoziucographed 
by  command  of  Her  Mt^esty  Queen  Victoria,  by  Major-Oeneral  Sir  Henry 
James.    Part  I.    Dublin,  1874.    Folio. 

From  tbe  University  of  Uhili,  Santiago:  Anales  1872,1873.  Govern- 
ment Documents,  12  volumes  and  six  parts.  Topographical  and  Geolog- 
ical Ohart  of  Chill,  in  13  parts. 
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From  the  Ambroaiau  Library,  Milan;  Codex  Syro-Hezaplaris  Am- 
brosianns  i)botolithographice  editua  carante  et  aduotaDte  sac.  obi.  An- 
tonio Maria  Ceriani.    Milan,  1874.    Folio. 

From  tfae  publiBhers,  Farin :  Bevne  des  Gours  Litt^raires,  1863-1874; 
Revue  des  Conrs  Suientiflques,  1863-1874,  28  vols.    4to. 

From  tbe  Royal  University  of  Norway,  Ghristiania :  The  Cathedral  of 
Tbroudbeim.  Christiania,  1859.  Folio.  Die  Pflanzenwelt  Norwegeos. 
Chrititiania,  1873-1895.  4U).  Magnetism  der  Erde  von  Ohristopber 
Eansteen.  4to,  witli  folio  atlaa.  Ghristiania,  1819.  Norges  Melodier, 
arrau^rerede  for  pianoforte  med  text.  Ejobenhavn.  8vo.  Die  Aegypti- 
schen  Denkmaleriu  St.  Petersburg,  HelBiQgfor8,UpsaIa,nad  Copenhagen, 
von  J.  Liebleio,  mit  35  antograpliirten  Tafelu.  Chriatiania,  1873.  8vo. 
Gorges MynteriMiddelaldereuafCA-Holmbre.  Ghristiania,  1865.  4to. 
Qeologisk  EarC  over  det  sdndeoQeldBke  Norge  af  Dr.  Ejenelf.  Meteo- 
rologiak  Storm-Atlas  af  H.  Mohu.  Christiana,  1870.  Folio.  Denkmale 
der  Holzbaukunst  in  Morwegeo.  Folio.  Noske  Nationaldragter  af  C. 
Toiisberg.  Ghristiania.  4to.  Portola  SSgnr,  ved  G.  B.  Unger.  Ghris- 
tiania, 1874.  Svo.  Remains  ftvm  the  Iron  Age  of  Scandinavia,  by  O. 
Montelins.     Stockholm,  18G9.    4to. 

From  Mr.  dames  L.  Bowes,  Liverpool ;  Eeramic  Art  of  Japan.  By 
George  Ashdowu  Aaderley  and  James  Ijord  Bowes.  Parts  land  II. 
lllostrated.  London  and  Liverpool,  1875.  Folio.  Also  descriptive  cat- 
alogue of  art  works  in  Japanese  lacquer,  1876.    4to. 

From  the  Public  Library  of  Bnenos  Ayres:  Government  documents, 
scientific,  historical,  biographical  and  poetical  works,  68  volumes,  114 
parts  of  volumes,  and  35  pamphlets. 

From  the  Royal  Library,  Stockholm :  Government  docameuts,  100 
volnmes. 

From  the  Bureau  of  Statistics,  Stockholm :  Bidrag  till  Sveriges 
OfBciela  Statistik,  24  parts,  4to,  and  Notices  sur  la  SuMe.  Stockholm, 
1875.    Svo. 

From  tbe  Finnish  Scientific  Society,  Helsingfors:  9  volumes  of  their 
publications. 

From  the  Universities  of  Dorpat,  Helsingfors,  Berlin,  Bonn,  Breslau, 
Erlangeu,  Fr^bnrg,  Gottingeo,  Halle,  Beidelberg,  Jena,  Leipzig,  Mar- 
burg, Rostock,  Basel,  and  Zilrich  :  Inangnral  disBertations  for  1874. 

From  the  Library  of  Parliament,  Ottawa,  Canada:  15  volumes  gov- 
ernment documents. 

From  tbe  Board  of  Admiralty,  I^ndon :  26  charts  published  by  the 
Bydrographic  Office,  from  January,  1874,  to  January,  1875.  Tbe  Ad- 
miralty Catalogue  of  Charts,  Plans,  &c,  1875 ;  Catalogue  of  the  Admir- 
alty Library,  1875 ;  and  10  lists  of  lights. 

From  the  State  Library  of  Illinois :  16  volnmes  State  docaments. 

From  the  State  Library  of  Vermont :  9  volumes  State  documents. 

From  Sir  Charles  Hartley,  in  behalf  of  the  European  Commission  of 
the  Danube :  The  second  volume  of  lithographed  plates  of  surveys,  &c., 
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of  the  commiBsiOD,  with  descriptive  texts.  The  first  voltiine  of  this  very 
valaable  and  important  work  was  presented  to  the  lostituttoD  some 
years  ago  by  Baron  d'Offenberg,  the  late  Bnssian  Minister  at  Wash- 
ington. 

Among  the  most  interesting  works  presented  is  that  of  the  first  part 
of  the  series  of  facsimiles  of  the  National  Manascripts  of  Ireland.  The 
art  of  photozincography  was  invented  by  M%j.  Gen.  Sir  Henry  James,  in 
186U,  and  in  1866  he  was  ordered  to  produce  flVe  hundred  fac-simile  copies 
of  Domesday  Book,  and  afterward  a  series  of  national  manuscripts  to  il- 
lustrate the  changes  in  the  English  language  and  wnting  since  the  time 
of  the  Conqaest.  The  publication  of  the  first  series  in  four  volumes 
was  finished  in  1869.  The  government  then  concluded  to  have  a  se- 
ries of  documents  of  a  similar  character  produced  from  the  Scotch  Rec- 
ords, with  translation,  which  was  finished  in  1873.  Her  Majesty's  gov- 
ernment nest  anthorimi  the  publication  of  a  series  from  the  Irish  Bec- 
ords,  the  first  part  of  which,  with  all  the  other  series,  has  been  received 
by  the  Institution.  The  English  series  of  fac-similes  contains  a  great 
number  of  extremely  valuable  historical  manuscripts  of  varions  kinds — 
legal,  diplomatic,  and  epistolary.  The  Scotch  series  consists  mainly  of 
copies  of  a  large  namber  of  royal  and  other  charters  and  important  state 
papers.  The  Irish  series  is  remarkable  uot  only  for  the  great  antiquity 
of  many  of  the  manuscripts  comprised  in  it,  bat  also  for  the  splendid 
examples  of  pictorial  art  which  it  contains. 

Among  the  articles  presented  to  the  library  is  a.  photograph  of  an 
Egyptian  papyrus,  about  40  feet  in  length,  &om  Mr.  John  3.  Edgar, 

,  United  States  consul  at  Beirut,  Syria,  discovered  in  December,  1874,  in 

la  previously  unopened  tomb  at  Thebes,  Egypt 

It  is  proper  to  state,  in  connection  with  the  library,  that  the  following 
act  of  courtesy  to  the  Eegentsof  the  Smithsonian  lustitaiion,  residing  in 
Washington,  was  passed  by  Congress  March  3, 1875:  "That  the  Joint 
Committee  of  both  Houses  of  Congress  on  the  Library  be  authorized  to 
extend  the  use  of  books  in  the  Library  of  Congress  to  Eegents  of  the 
Smithsonian  Institution  resident  in  Washington  on  the  same  conditions 
and  restrictions  as  members  of  Congress  are  allowed  to  use  the  Library." 

TELEGBAFHIC  ANNOUnOEMENT  OF  ASTRONOMICAL  DISCOVERIES. 

The  important  arrangement  which  was  concluded  between  the  Smith- 
sonian Institution  and  the  Atlantic  cable  companies  iu  1873,  by  which 
free  telegraphic  transmission  of  astronomical  discoveries  was  granted 
between  Europe  and  America,  has  been  coutinned  during  the  past  year. 

The  following  is  a  list  of  the  asteroids  discovered  in  1875: 

No.  141,  discovered  by  Paul  Henry,  at  Paris,  Jannary  13, 

No.  142,  "  by  J.  Palisa,  at  Pola,  January  28. 

No.  143,         "         by  J.  Palisa,  at  Pola,  February  23. 

No.  144,  "  by  C.  H.  F.  Peters,  at  Clinton,  June  4. 

No.  145,         "         by  C.  H.  F.  Peters,  at  Clinton,  June  4. 
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No.  146,  discovered  by  A.  Borelly,  at  Marseilles,  Jime  8. 

Ko.  147,  "  by  Sehnlliof,  at  Berlin,  July  11. 

No.  148,  "  by  Prosper  Henry,  at  Paris,  Aagast  7. 

No.  149,  "  by  Perrotin,  at  TouloQse,  October  6. 

No.  150,  "  by  Watson,  at  Ana  Arbor,  October  18. 

No.  IBlf  "  by  Palisa,  at  Pola,  NoTember  1. 

No.  162,  "  by  Paul  Henry,  at  Paris,  November  2, 

No.  163,  "  by  Palisa,  at  Pola,  November  2, 

No.  164,  "  by  Prosper  Henry,  at  Paris,  November  4. 

No.  155,  "  by  Palisa,  at  Pola,  November  8. 

'So.  156,  "  by  Palisa,  at  Pola,  November  22. 

No.  157,  "  by  Borelly,  at  Marseilles,  December  1. 

CORRESPONDENCE. 

The  conespondence  of  the  InstitiitiOD  continues  to  increase  from 
year  to  year.  Not  only  are  there  upward  of  2,000  foreign  institu- 
tions that  require  acknowledgments  for  works  presented  to  libraries,  or 
for  specimens  to  the  mnsenm,  but  tbero  are  also  au  increasing  num- 
ber of  individuals  in  different  parts  of  the  old  and  new  worlds  who, 
through  the  institution,  make  inquiries  as  to  subjects  connected  with 
various  branches  of  knowledge  relative  to  America. 

In  this  country  the  public  generally  consider  the  Institution  as  an 
establishment  to  which  requests  may  be  addressed  asking  information 
on  all  branches  of  knowledge,  the  solution  of  various  scientific  prob- 
lems, the  examination  and  indorsement  both  of  scientific  investigation 
and  crude  unscientific  speculations.  In  the  line  of  mathematics  during 
the  past  year,  we  have  had  communications  the  object  of  which  was  the 
duplication  of  the  cube,  the  quadrature  of  the  circle,  and  the  tri-section 
of  au  angle,  in  which  the  writers  confidently  anticipated  that  no  flaw 
could  be  found  In  their  reasoning ;  and  indeed  in  some  cases  much  labor 
was  required  to  point  out  the  fallacy.  Bat  the  most  troublesome  cor- 
respondents are  persons  of  extensive  reading,  and  in  some  oases  of  con- 
siderable literary  acquirements,  who  in  earlier  life  were  not  imbned  with 
scientific  methods,  bat  who,  not  without  a  certain  degree  of  mental 
power,  imagiue  that  tbey  have  made  great  discoveries  in  the  way  of 
high  generalizations.  Their  claims  not  being  allowed,  they  rank  them- 
selves among  the  martyrs  of  science,  against  whom  the  scientific 
schools  and  the  envy  of  the  world  have  arrayed  themselves.  Indeed, 
to  such  intensity  does  this  feeling  arise  in  certain  persons  that  on  their 
special  subjects  tbey  are  really  monomaniacs,  althongh  ou  others  tbey 
may  be  not  only  entirely  sane,  but  even  evince  abilities  of  a  high 
order.  This  mental  condition  is  not  confined  to  our  conntry.  A  notable 
example  of  it  is  found  in  the  case  of  the  celebrated  German  poet, 
Goethe,  who,  examining  a  dark  patch  on  a  white  wall  through  a  prism, 
saw  the  upper  and  lower  edges  of  the  dark  figure  bordered  with  the  colors 
of  the  rainbow.    On  this  observation  he  founded  a  theory  of  colors, 
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M'hicb  iDcluded  the  idea  that  blackness  was  a  compoaDd  of  all  colors, 
and  that  the  ordiuary  theory,  which  had  been  propounded  by  Kewton, 
was  an  absurdity.  So  thoroughly  did  he  become  imbaed  with  this  con- 
ception tiiat  it  was  in  vain  to  attempt  to  convince  him  of  its  fallacy, 
and  he  was  irritated  almost  to  madness  when  the  name  of  Newton  was 
mentioned  with  commendation. 

In  this  connection  we  may  mention  as  a  somewhat  singular  coinci- 
dence, that  at  the  beginning  of  this  lustitation  the  author  of  this  report 
was  called  upon  to  examine  a  paper,  presented  for  publication  by  a  pro- 
fessor in  one  of  the  most  prominent  nniversitiesof  this  coantry,in  which 
the  aathor  had  adopted  as  an  original  snggestion  the  same  hypothesis  as 
t^at  of  Ooethe,  and  whose  indignation  on  account  of  its  rejection  was 
expressed  in  terms  of  little  courtesy.  Two  persons  of  this  class  have 
recently  made  a  si>ecial  journey  to  Washington,  from  distant  parts  of 
the  country,  to  demand  justice  from  the  Institution,  in  the  way  of 
recognition  of  their  claims  to  discoveries  in  science  of  great  importance 
to  humanity,  and  each  of  them  has  made  an  appeal  to  his  Representa- 
tive in  Congress  to  aid  him  in  compelling  the  Institution  to  acknowledge 
the  merits  of  his  speculations. 

Providence  vindicates  in  snch  cases  the  equality  of  its  justice  in  giving 
to  such  persons  an  undue  share  of  self-esteem,  and  an  exaltation  of  confi- 
dence in  themselves,  which  in  a greatdegree  compensate  for  the  want 
of  what  they  conceive  to  be  the  just  appreciation  of  the  pablic  Unless, 
however,  they  are  men  of  great  benevolence  of  disposition,  who  can 
look  with  pity  on  what  they  deem  the  ignorance  and  prejudice  of  lead- 
ers of  science,  they  are  apt  to  indulge  in  a  bitterness  of  denunciation 
TCbich  might  be  injurious  to  the  reputation  of  the  Institution  were  their 
effects  not  neutralized  by  the  extravagance  of  the  assertions  themselves. 
The  representatives  of  this  class  of  persons  are  increasing  with  the 
increase  of  the  diffusion  of  popular  knowledge..  It  must  not  be 
understood  that  this  remark  is  made  to  disparage  the  diffusion  of 
scientific  knowledge,  but  simply  to  indicate  that  there  are  classes  of 
minds  of  a  peculiar  idiosyncrasy  which  tend  to  expend  their  power  in 
unconditioned  and  unfruitful  si>eculation ;  neither  do  we  condemn  sci- 
entific speculation,  for  the  discovery  of  all  great  principles  of  science  is 
the  result  of  antecedent  hypotheses  or  speculations,  which  are,  however, 
founded  on  definite  analogies  of  the  known,  and  finally  adopted  or 
rejected  by  the  test  of  the  exact  agreement  of  predictions  based  upon 
them  with  the  actual  phenomena  of  natore. 

During  the  past  year  a  number  of  communications  have  been  received 
in  regard  to  the  discovery  of  new  motive-powers  as  to  which  extrava- 
gant ideas  have  been  entertained  relative  to  superseding  coal-power 
as  an  element  for  the  propnlsion  of  machinery.  In  regard  to  these,  we 
may  say  that  science  has  established  the  great  feet,  without  the  possi- 
bility of  doubt,  that  what  is  called  power,  or  that  which  produces 
changes  in  matter,  cannot  be  created  by  man,  but  exists  in  nature  in  a 
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Btate  of  activity  or  Id  a  conditioQ  of  nentralization ;  and  fartbermore, 
that  ali  the  origioal  forces  connected  witb  onr  globe,  as  a  general  rale, 
bave  assnmed  a  stat«  of  penuaaent  flcinilibriam,  and  tbat  the  crast  of 
tbe  earth  as  a  whole,  with  tbe  exception  of  the  comparatively  exceed- 
ingly small  proportion,  consisting  of  organic  matter,  such  aa  coal,  wood, 
&C.,  is,  as  it  were,  a  bamt  slag,  incapable  of  yielding  power;  that  all 
tbe  motions  and  changes  on  its  snrface  are  due  to  actions  f^m  celestial 
space,  principally  from  the  sun.  These  are  comprised  nnder  the  heads 
of  wind-power,  water-power,  tide-power,  and  heat-power  as  developed 
in  the  combnstion  of  coal.  Beside  these  there  are  no  indications  of 
any  other  motive-powers.  It  is  true,  the  heat  of  tbe  interior  of  the 
earth  may  hereafter  be  atilized — that  wind,  water,  and  especially  tide 
power  may  also  be  more  generally  employed  than  at  present.  Great 
improvements  are  possible  also  in  the  application  of  coal-power;  the 
present  steam-engine  is  exceedingly  wasteful  of  useful  effect,  and  the 
perfection  of  the  air-engine  is  mncb  to  be  desired. 

Tbe  application  of  the  direct  heat  of  the  sun  to  prodace  motive  energy 
can  scarcely  ever  compete  with  the  indirect  application  of  this  powOT 
through  growing  plants  and  the  subsequent  combnstion  of  the  fuel  which 
they  Aimisb. 

AU  attempts  to  sabstitute  electricity  or  magnetism  for  coal-power 
mast  be  nnsaocessfal,  since  these  powers  tend  to  an  equilibrium  from 
which  they  can  only  be  distnrbed  by  the  application  of  another  power, 
which  is  the  equivalent  of  that  which  they  can  subsequently  exhibit. 
Tbey  are,  however,  witb  chemical  attraction,  &&,  of  great  importance 
as  intermediate  agents  in  the  application  of  the  power  of  heat  as  de- 
rived from  combnstion. 

Science  does  not  indicate  in  the  slightest  degree  the  possibility  of  tbe 
discovery  of  a  new  primary  power  comparable  with  that  of  combustion, 
as  exhibited  in  the  bnruing  of  coaL  Whatever  unknown  powers  may 
exist  in  nature  capable  of  doing  work,  must  be  in  a  state  of  neutraliza- 
tion, otherwise  they  would  manifest  themselves  spontaneously,  and  £rom 
this  state  of  neutralization  or  equilibrium  tbey  can  only  be  released  by 
the  action  of  an  extraneous  power  of  equivalent  energy,  and  we 
therefore  do  not  hesitate  to  say  that  all  declarations  of  the  dis- 
covery of  a  new  power  which  is  to  supersede  the  use  of  coal  as 
a  motive-power,  have  their  origin  in  ignorance  or  deception,  and 
frequently  in  both.  A  man  of  some  ingenuity  ia^combining  mechan- 
ical elements,  and  having  some  indefinite  scientific  knowledge,  imagines 
it  possible  to  obtain  a  certain  result  by  a  given  combination  of  princi- 
ples, and  by  long  brooding  over  this  subject,  previous  to  experiment,  at 
length  convinces  himself  of  the  certainty  of  tbe  anticipated  result. 
Having  thus  deceived  himself  by  his  sophisms,  he  calls  upon  his  neigh- 
bors to  accept  his  conclusioDs  as  verified  truths,  and  soon  acquires  the 
notoriety  of  having  made  a  discovery  which  is  to  change  the  civilization 
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of  the  world.  The  ahadovy  reputation  which  he  hae  thas  acquired  is 
too  gratifylDg  to  his  vanity  to  be  at  once  relinqaished  by  the  announce- 
ment  of  his  self-deception,  and  in  preference  he  applies  his  ingenuity  iu 
devising  means  by  which  to  continne  the  deception  of  bis  friends  and 
sapporters  long  after  he  Ilimselt'  has  been  convinced  of  the  fallacy  of  his 
first  assumptions.  In  this  way  what  was  commenced  in  folly  generally 
ends  in  fraud. 

The  records  of  the  Patent-Office  of  this  coantry  exhibit  a  greater 
amount  of  thought  and  ingenuity  employed  in  the  way  of  inventioa 
than  perhaps  in  any  other  country,  but  for  want  of  more  definite  coo- ' 
ceptioos  of  scientific  principles,  an  immeDse  amount  of  labor  is  ex- 
pended in  futile  attempts  to  produce  results  which  are  unattainable. 

Another  branch  of  the  correspondence  relates  to  questions  in  regard 
to  the  naming  of  objects  of  natural  history,  and  especially  to  specimens 
of  mineralogy.  The  interest  which  is  felt  in  regard  to  the  mining-pro- 
ducts of  the  country  induce  large  numbers  of  specimens  of  ores  to  bo 
submitted  to  the  Institution  for  examination.  The  rule  adopted  in  re- 
gard to  these,  is  to  give  the  results  of  a  qualitative  analysis,  that  is,  an 
enumeration  of  the  substances  contained  in  each  specimen,  without 
giving  the  percentage  of  each.  This  information  can  be  given  without 
very  much  labor  for  a  single  specimen,  whereas  an  exact  quantitative 
analysis  would  require  more  time  than  the  Institntiou  can  devote  to  au 
inquiry  which  may  be  of  commercial  value  to  au  individual,  but  of  no 
es^iecial  interest  to  the  public  at  large.  When  information  as  to  the 
percentage  of  ingredients  is  required,  the  party  is  referred  to  some  ex- 
pert who  will  make  the  examination  desired  for  a  proper  compensation. 
This  distinction  in  the  kind  of  information  furnished  is  necessary  to  pre- 
vent the  name  of  the  Institution  from  being  connected  with  transactions 
of  a  character  which  have  been  injurious  to  the  reputation  of  those  con- 
cerned in  them. 

In  carrying  on  the  correspondence,  much  assistance  has  been  rendered 
by  the  collaborators  of  the  Institution. 

ETHMOLOQT. 

From  the  commencement  of  the  Institution  to  the  presenttlme,  the  arch- 
saology  of  the  United  States  has  been  to  it  an  object  of  special  interest. 
In  all  cases  in  which  information  has  beeu  received  of  the  locality  of  a 
field  of  probable  interesting  discovery,  an  appropriation  has  been  made 
for  its  ethnological  explorations.  The  articles  obtained  from  such 
sources  have  been  deposited  in  theXational  Museum,  with  the  intention 
of  having  descriptions  and  discussions  of  them  published  in  the  Smith- 
sonian Contributions  to  Knowledge.  The  archEeology  of  the  United 
States  has  not  been  the  only  part  of  ethnology  to  which  attention  has 
been  given,  but  also  special  effort  has  been  made  from  the  first  to  obtain 
illustrations  and  descriptions  of  the  now -existing  native  inhabitants  of 
the  North  American  continent.    This  latter  subject  is  very  important  in 
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fiirnisbing  tbe  materials  for  ascertaioiDfC  tbe  nses  of  the  implements  of 
tbe  StODe  Age  found  in  the  ancient  mounds,  since  many  of  them  nith 
perbaps  slight  modification  are  in  use  at  the  present  time  among  tbe 
more  remote  Indians  of  the  western  portion  of  this  country.  For  exam- 
ple, pointed  stone  implements  found  in  tbe  mounds  vhicb  bave  been 
tboagbt  to  be  arrow  and  javelin  points,  are  now  employed  as  knives, 
to  which  wooden  handles  are  attached  by  means  of  a  vegetable  cement, 
and  from  the  transmission  of  nsages  we  may  confidently  assume  that 
similar  handles,  long  since  decayed,  were  also  originally  attached  to  like 
implements  of  undoubted  ancient  origin. 

The  subject  of  ethnology  has  received  a  very  great  impetus  through 
the  appropriation  of  Congress  for  the  display  of  illustrations  at  tbe 
Oentennial,  circulars  having  been  distributed,  requesting  the  corres- 
pondents of  tbe  Institution  to  aid  in  collecting  specimens  and  to  give 
information  as  to  the  esistence  of  special  collections,  &om  which  unique 
specimens  could  be  borrowed  for  copying  in  plaster.  The  Institution 
has  also  engaged  the  services  of  Dr.  Ban,  of  New  Tork,  tbe  well-known 
ethnologist,  to  classify  and  arrange  the  whole  collection  in  the  Kational 
Museum,  and  to  prepare  a  descriptive  catalogue  for  publication.  He  has 
commenced  with  the  classification  of  the  specimens  of  the  Stone  Age,  and 
has  nearly  completed  this  part  of  the  general  work.  In  this  classifica- 
tion it  has  been  thought  proper  to  separate  the  objects  belonging  to 
times  anterior  to  tbe  occupation  of  the  continent  by  Europeans,  from 
those  which  have  been  used  since  that  period.  The  first  archaeological 
series  more  particularly  comprises  objects  fonnd  in  mounds  and  other 
bnrial-places  of  early  date,  in  caves,  shell-heaps,  &c.,  or,  in  other  words, 
those  which  cannot  with  certainty  be  ascribed  to  tribes  still  in  exist- 
ence, or  which  have  become  extinct  within  historical  times. 

Tbe  second,  or  more  strictly  ethnological,  series,  consists  of  objects  ob- 
tained from  existing  native  tribes,  and  contains  almost  every  article 
tending  to  illnstrate  tbe  domestic  life,  banting,  fishing,  games,  warfare, 
navigation — in  short,  every  phase  of  Indian  existence  that  can  be  exhib- 
ited by  tangible  objects. 

An  account  of  what  has  been  added  to  this  department  will  be  fonnd 
ia  the  report  on  tbe  Museum  by  Prof.  Baird,  and  also  in  the  Appendix. 

SnSCBLLAIfEOUS. 

The  Institution,  as  in  former  years,  has  been  in  harmonious  co-opera- 
tion with  the  Department  of  Agriculture,  the  Army  Medical  Museum, 
and  the  Corcoran  Art  Gallery.  With  the  first  it  has  deposited  plants 
and  other  articles  relating  to  agriculture ;  to  tbe  second  it  has  trans- 
ferred  a  large  number  of  articles  pertaining  to  comparative  anatomy 
and  materia  medica,  and  has  received  in  return  ethnological  specimens; 
in  tbe  third,  the  Corcoran  Art  G-allery,  it  has  deposited  a  number  of  en- 
gravings. 

The  Secretary  of  tbe  Institution  being  one  of  the  trustees  of  the  Art* 
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Gallery,  the  cooDectioD  between  the  two  establiabmentB  ib  not  ouly  cor- 
dial, bat  of  ail  iDtimate  cbaracter.  The  gallery  daring  the  year  has 
been  enriched  by  a  large  collection  of  rare  plaster-caets,  copieB  of  the 
principal  Btatuea  of  the  Yatican,  and  baa  been  visited  by  a  large  uam- 
ber  of  citizens  and  strangers  as  a  source  of  reAned  pleasure,  and  by  a 
namber  of  persons  as  means  of  practical  improTement  in  art.  We  learn 
with  pleasure  that  Mi".  Corcoran,  in  addition  to  his  niuuiflcent  gifts  to 
the  city  of  Washington,  is  making  provision  for  a  series  of  art-studios, 
which  eanuoi  fail  to  add  to  the  refined  culture  of  the  national  capital. 

Ckemieal  laboratory. — During  the  past  three  years  the  laboratory  of 
the  Institution  has  been  in  charge  of  Dr.  Oscar  Loew,  the  chemist  and 
mineralogist  of  the  Wheeler  snrvey ;  and  during  this  time  he  has  made 
various  analyses  for  the  Institution  of  minerals,  mineral-waters,  and 
other  substances  referred  to  the  Institution  for  examination  by  the 
Giovernment  and  other  parties. 

In  behalf  of  the  Wheeler  expedition  he  has  investigated  and  analyzed 
the  waters  of  twenty  different  thermal  springs,  mineral  springs,  and 
alkaline  lakes  of  Southern  California ;  soils  of  arable  lands  and  of  the 
desert  of  Southern  California;  saline  efflorescences  from  numerous 
localities  iu  the  Mohave  desert,  and  ores  and  rocks  from  the  same 
locality. 

Photography. — ^The  photographic  laboratory,  under  the  direction  of 
Mr.  T.  W.  Smillie,  has  been  removed  to  the  new  building  erected  ex- 
pressly for  its  accommodation  and  for  the  use  of  the  taxidermists  and 
naturalists  engaged  iu  preparing  specimens  for  the  Centennial  Exhibi- 
tion. A  large  number  of  photographs  have  been  made  of  ethnological 
and  natural  history  specimens  for  the  use  of  the  lustitutioo,  and  a  large 
amount  of  work  done  for  others,  especially  for  the  United  States  Fish- 
Commission  and  Government  surveys. 

The  Institutioa  has  been  engaged  for  several  years  in  collecting  pho- 
tographic likenesses  of  distinguished  cultivators  of  science  in  all  parts 
of  the  world,  of  the  meteorological  observers  who  for  many  years  fur- 
nished valuable  records  of  their  observations,  of  the  contributors  to  the 
ethnological  department  of  the  National  Musenm,  of  and  other  corres- 
pondents of  the  Institution.  Of  these  photographs,  four  hundred  have 
been  received,  which  are  neatlyframed  and  form  an  interesting  feature 
of  the  collections. 

Light-house  duty. — I  have  been  a  member  of  the  Ligbt-Honse  Board 
since  its  first  organization,  and  during  all  this  time  have  discharged  the 
duty  of  chairman  of  the  committee  on  experiments.  On  the  resignation 
of  Admiral  Shubrick  in  1871, 1  was  honored  by  an  the  election  as  chair- 
man of  the  board.  In  the  discharge  of  the  duties  connected  with  this 
service,  I  usually  devote  one  day  in  the  week  and  the  greater  proportion  of 
my  summer  vacation.  It  may  not  be  improper  for  me  to  remark  that 
for  the  labors  which  I  have  thus  bestowed  upon  the  light-bouse  service 
for  upward  of  twenty  years,  I  have  received  no  other  remuneration  than 
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tbat  wliicli  results  from  the  eonscionsoess  of  having  labored  somewhat 
successfully  in  advancing  the  efficiency  of  a  service  which  is  one  of 
the  beoevoleut  iustitutioDa  of  the  present  day  tending  to  facilitate  the 
harmonious  inteFcourse  of  nations  videly  separated  by  intervening 
oceans. 

During  the  last  summer  I  devoted  the  entire  vacation  to  the  investi- 
gation of  sound  in  its  relation  to  fog-signals,  the  tesnlts  of  which  have 
been  published  in  the  reportof  the  Light- House  Board  for  1875.  I^bese 
iuvestigatlous  were  a  continuatioD  of  those  of  former  years,  and  tend 
to  establish  the  facts  previously  obtained,  as  well  as  to  extend  the 
knowledge  of  the  phenomena  of  sound  in  its  application  to  the  oses  of 
the  mariner. 

In  these  investigations  the  foUowiug  conclusions  have  been  arrived 
at: 

1.  That  the  rays  of  a  beam  of  sound  do  not,  like  those  of  a  beam  of 
light,  move  parallel  to  each  other  ftom  the  surface  of  a  concave  reflector, 
but  constantly  diverge  laterally  on  all  sides,  and  although  at  first  they 
are  more  intense  in  the  axis  of  the  reflector,  they  finally  spread  out  so 
as  to  encompass  the  whole  horizon,  thus  rendering  the  use  of  reflectors  to 
enforce  fog-signals  of  little  valne. 

2.  That  the  effect  of  wind  in  increasing  or  diminishing  sound  is  not 
confined  to  currenta  of  air  at  the  surface  of  the  earth,  but  that  those  of 
higher  strata  are  also  active  in  varying  its  transmission. 

3.  That  although  sonnd  is  generally  heard  farther  with  the  wind  than 
against  it,  yet  in  some  instances  the  reverse  is  remarkably  the  case. 

4.  That  sound  may  b<e  heard  in  some  cases  at  a  greater  distance, 
while  it  is  inaudible  at  a  less  distance  from  its  origin. 

5.  That  a  distant  sound  may  be  heard  at  the  top  of  a  tower  in  some 
cases  when  it  is  inandible  at  the  bottom. 

6.  That  sound  experiences  a  refraction  deflecting  it,  in  some  cases,  in 
a  horizontal  direction,  and  in  others  in  a  vertical  plane,  which  explains 
most  of  the  phenomena  above  mentioned. 

The  results  obtained  have  excited  considerable  interest  in  this  coun- 
try nnd  in  Europe,  and  have  given  rise  to  criticism  and  discussions 
which  will  tend  to  enlarge  aud  diffuse  the  knowledge  of  this  important 
subject. 

I  have  also,  in  behalf  of  the  Ligbt-&onse  Board,  made  a  series  of 
experiments  on  petroleum  as  a  light-house  illaminant.  These  experi- 
ments were  in  continuation  of  those  which  I  had  previously  made  in 
regard  to  the  introdnction  of  lard-oil.  Previous  to  the  establishment  of 
the  Light-House  Board,  sperm-oil  bad  been  exclusively  used  in  our 
system  of  lightrbouses,  but  the  expense  of  this  gradually  increased  from 
year  to  year  until  it  became  as  higb  as  43  per  gallon.  After  a  laborious 
series  of  experiments,  it  was  found  that,under  certain  conditions,  lard-oil 
might  be  substituted,  and  as  this  could  be  purchased  at  the  time  for 
from  &0  to  60  cents  per  gallon,  a  saving  of  more  than  a  hundred  thousand 
dollars  per  annum  was  the  result  of  the  change.    At  the  same  time,  a 
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scries  of  investigations,  was  made  ia  regard  to  petroleam,  bat  at  tfaat 
penod  tbe  ouly  refined  petroleum  sabmitted  to  the  board  after  advertise- 
ment was  that  of  a  volatile  character,  and  too  dangerous  to  be  adopted 
for  light-honse  purposes.  Since  then,  however,  the  price  of  lanl-oil 
has  constantly  increased,  while  refined  petroleam  can  now  be  obtained 
of  sach  a  character  as  to  be  safely  employed  by  ordinary  light-bonae 
keepers.  Its  iutrodaction,  therefore,  in  regard  to  economy,  is  a  matter  of 
much  importance.  Bat  great  care  mast  be  exercised  in  selecting  oil  of 
a  proper  quality,  and  hence  the  necessity  of  a  tliorough  knowledge  of  its 
pecaliarities  in  regard  to  safety, 

In  the  investigations  on  this  subject,  it  was  ascertained  that  the  fire- 
test  usually  employed  to  establish  the  character  of  a  given  oil  in  reference 
to  safety  was  not  in  itself  safficient  to  settle  this  question.  Many  of 
the  oils  in  general  use,  which,  at  the  temperature  of  the  atmosphere,  in- 
creased by  that  from  the  burning  of  the  lamp,  give  off  a  vapor  which,  if 
suffered  to  accumulate  and  mingle  with  the  air  in  the  space  above  the 
oil  iu  the  reservoir,  produces  a  mixture  which,  if  in  definite  proportion, 
explodes  with  the  violence  of  gunpowder.  It  is  true,  on  tbe  doctrine  of 
chances,  an  explosion  may  seldom  take  place,  bat  still,  the  conditions 
necessary  are  frequently  present,  and  only  requires  the  application  of  a 
fiame  to  produce  a  disastrous  effect. 

Although  the  discovery  of  the  petroleum  wells  of  Pennsylvania  has 
been  an  immense  boon  to  humanity,  yet  the  advantage  gained  from  it 
has  been  dearly  bought  by  the  accidents  which  have  resulted  from  its 
incautious  use.  Its  sale  ought  to  be  regulated  by  rigid  enactments  of 
legislatures,  and  none  suffered  to  be  sold  which  exhales  a  vapor  capable 
of  producing  an  explosion  when  mixed  except  at  a  temperature  much 
above  that  at  which  the  lamp  is  subjected  in  the  warmest  period  of  tbe 
year. 

JFish  CommiaaUm. — The  investigation  in  regard  to  food-fishes  and  the 
methods  of  their  propagation,  for  which  an  appropriation  for  several 
years  has  been  annually  made  by  Congress,  has  been  continued  under 
the  direction  of  Professor  Baird.  This  work  was  commenced  in  1872, 
and  has  been  prosecuted  with  sntisfactory  results  to  the  present  time. 
The  species  to  which  special  attention  has  been  given  are  shad,  tbe 
fresh- water  herring,  the  striped  bass  or  rock-fish,  the  California  salmon, 
the  salmon  of  Maine,  tbe  land-locked  salmon,  the  white-fish,  and  the 
carp,  each  of  these  having  special  relations  to  certain  portions  of  tbe 
country,  and  promising  in  their  anticipated  aggregate  an  extremely 
important  addition  to  tbe  food-resources  of  the  United  States. 

The  States  which  have,  up  to  this  time,  been  tbe  recipients  of  spawn 
and  young  fisb  are  thirty-two  in  number.  The  extension  of  the  benefit 
to  other  States,  and  its  amplification  in  all,  is  simply  a  question  of  time 
and  expenditure.  The  subject  of  fish  culture  is  one  of  general  popu- 
larity, as  is  evinced  by  the  appointment  of  flsb-commissioners  in  nine- 
teen States,  in  most  instances  for  the  purpose  of  direct  co-operation 
with  the  United  States  Commission. 
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Tbe  importaoce  of  tbe  sabject  ma;  be  iuferred  from  tbe  fact  that  it 
may  be  Btat«d,  witboat  exaggeration,  that  tbe  craters  bordering  oar 
shores  cau  be  made  to  yield  a  larger  percentage  of  nutriment,  acre  for 
acre,  thau  the  laud.  Indeed,  flsh-calture  is  tbe  only  efficient  means  by 
which  the  fertilizing  ingredients  of  tbe  &oi),  which  are  constantly  car- 
ried into  the  ocean  by  sewage,  can  be  reclaimed  for  tbe  reproduction  of 
nntrimeut  to  organized  beinge.  By  waut  of  a  reclamation  of  this  kind, 
certain  portions  of  the  earth  thickly  inhabited  in  ancient  times  have 
become  sterile  and  almost  deserted. 

For  tbe  purpose  of  giving  an  idea  of  the  nature  and  extent  of  tbe 
operations  of  the  United  States  Fish  Commission,  Professor  Baird  gives 
tbe  following  statement,  showing  tbe  distribution  of  fish  dnring  the 
years  1871  and  1875 : 

Ofyonngshad 18,689,550 

Of  Penobscot  salmon 2, 294, 566 

Of  California  salmon 4,681,340 

Total  young  fish 25,665,465 

To  this  is  to  be  added  the  hatching  and  distribution,  during  the  winter 
and  spring  of  1875-'76,  of  California  salmon,  Penobscot  salmon,  land- 
locked salmon,  and  lake  white-fish,  not  yet  completed,  amounting  to  at 
least  fourteen  million  flab,  thus  making  a  total  of  forty  million  fish  sup- 
plied by  the  United  States  Fish  Commission  in  three  years.  This,  at 
tbe  assumed  ratio  of  1  to  200,  would  represent  the  proceeds  of  eight 
thousand  million  of  eggs  laid  in  tbe  natural  way,  and  subject  to  all  tbe 
perils  of  natural  spawning.  \ 

Polaris  expedition. — Dr.  Emil  Bessels  during  the  year  has  continued  his 
labors  at  the  Institution  on  the  scientific  materials  which  were  saved 
from  the  Polaris  expedition  to  tbe  Arctic  regions  iu  tbe  years  1871'-'73, 
with  the  exception  of  two  montlis  iu  the  summer,  which  were  devoted  to 
an  attempt  to  make  an  exploration  of  Alaska  in  the  United  States 
steamer  Saranac.  He  was,  however,  unfortunately  shipwrecked  and 
tost  all  his  outfit.  The  first  volume  of  the  scientific  results  of  the 
Polaris  Expedition,  lelatiugto  astronomy,  pendulDmexperimeuts,  temper- 
ature, winds,  psycbrometer,  solar  radiation,  terrestrial  radiation,  ozone, 
foce  of  the  sky,  meteorology,  those  taken  at  sea,  &c.,  has  been  printed, 
and  makes  793  pages.  The  volume  will  contain  9(i0  pages,  14  plates,  2 
maps,  and  40  wood-cuts.  Volumes  II  and  III  are  under  preparation,  the 
formerbeingdevoted  to  natural  history,  comprising  zoology,  botany,  geol- 
ogTi  palaeontology,  mineralogy,  containing  about  250  pages,  10  plates,  and 
30  wood-cntfi ;  the  latter  will  comprise  a  complete  monograph  on  tbe  Es- 
kimo, illustrated  by  a  hundred  plates  and  300  wood-cuts.  Of  the  former, 
35  are  ready  to  be  engraved ;  of  the  latter  122  are  drawn  and  74  are  en- 
graved. Tbeexpenseof  preparation  of  this  workand  of  thetllnstrations  is 
defrayed  by  an  appropriation  of  tl5,000  by  Congress  at  its  last  session. 
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NATIONAL  MUSEUM. 


The  National  Muaeuai  was  established  by  ttie  Qoveinment  in  1842, 
and  consisted  of  tbe  specimens  collected  by  the  Wilkes  exploring  expe- 
dition. It  was  transferred  from  the  Patent-Office  to  the  care  of  tbe 
Smithsonian  lastitation  in  1858,  where  it  bas  been  enlarged  by  all  tbe 
collections  made  by  exploring  and  snrveying  parties  of  the  several 
bareaas  of  the  War,  Navy,  Treasury,  and  Interior  Departments,  and 
those  of  tbe  Smithsonian  Institntion. 

At  first,  41,000  were  allowed  by  Congress  for  tbe  care  and  esbibitiou 
of  the  specimens.  This  sum  bas  been  gradaally  increased  to  $20,000. 
Nothing,  however,  has  been  allowed  for  the  rent  of  the  boilding,  which 
was  erected  exclosively  oot  of  tbe  income  from  the  beqnest  of  Smitb- 

The  following  report  from  Prof.  SPENOEB  F.  Baibd,  Assistant  Secre- 
tary, gives  an  account  of  the  additions  to  tbe  Museum  and  the  various 
operations  connected  with  it  during  the  year  1875: 

Increagc  of  the  National  Muaetim. — The  year  1876  constitntes  a  marked 
epoch  in  tbe  history  of  this  establishment,  the  increase  in  the  number 
and  comparative  valne  of  the  specimens  received,  as  also  tbe  work  done 
in  connection  with  the  same,  being  much  greater  than  that  of  any  pre- 
vious year.  This  is  due  partly  to  tbe  natural  increase  year  by  year,  which 
has  been  experienced  since  1865,  but  more  particularly  as  the  result  of 
special  efforts  made  to  prepare  a  suitable  exhibition  of  the  natural  his- 
tory and  ethnology  of  the  country  at  the  XoteraatioQal  Bxbibitioa  of 
1876. 

For  tbe  purpose  of  enabling  the  Institution  to  exhibit  a  satisfactory 
display  of  the  mineral,  animal,  fishery,  and  ethnological  condition  of 
tbe  country,  nu  appropriation  was  made  by  Congress  of  $67,000,  sub- 
ject, however,  to  a  deduction  for  tbe  erection  of  a  building  and  the 
preparation  of  the  sorroonding  grounds  for  that  occasion.  As  this 
amounted  to  about  $17,000,  the  sum  actually  available  was  $50,000.  la 
addition  to  this,  $5,000  was  appropriated  for  the  department  of  the  food- 
llsbes. 

As  many  important  gaps  existed  in  the  collection  of  American  animals, 
speedy  efforts  were  made  to  procure  such  as  were  wanting,  or  to  replace 
such  as  were  in  bad  condition. 

Tbe  object  of  tbe  exhibition  in  question  was  to  present  the  industrial 
relations  and  applications  of  American  natural  history  and  geology; 
and  as  this  bad  been  entirely  neglected  previously,  it  became  necessary 
to  commence  from  tbe  beginning  and  study  out  a  plan  of  operations 
after  determiuing  the  general  character  of  the  exhibit  that  was  to  be 
made.  With  this  view,  a  series  of  circulars  was  prepared  on  the  different 
subjecls,  and  seut  to  all  the  correspondents  of  the  Institntion,  accom- 
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paaied  with  special  diiections  for  collecting,  packing,  aod  shipping,  as 
also  a  schedule  of  classiacation. 

The  Diioeral  departiuent  was  first  orgaoized,  and  was  placed  in  charge 
of  Prof.  William  P.  Blake,  an  esperieoced  mining-engineer  and  geolo. 
gist.  lu  this  work  he  was  assisted  by  Mr.  Thomas  Donaldson,  who  had 
charge  of  the  collecting  of  the  gold  and  silver  ores  of  the  Wes*,  and  of 
which  he  secured  a  very  complete  and  exhanstive  representation. 

Tlie  department  of  the  animal  products  and  of  the  fisheries  was  placed 
more  particularly  in  Mr.  Goode's  charge ;  and  that  of  ethnology  assigned 
to  Dr.  San.  For  fuller  details  of  what  has  been  done  in  this  and  other 
branches,  I  refer  to  my  8|)ecial  report  to  you. 

As  the  general  reealt  of  the  agencies  that  have  been  set  in  motion,  I 
may  state  that  the  contribations  in  1875  amounted  to  over  one  tfaoasand 
in  number,  embracing  nearly  two  thousand  packages,  from  four  boudred 
and  sixty-four  different  parties,  this  being,  as  already  stated,  far  in 
excess  of  those  of  any  previous  year. 

1  present  herewith  a  list  of  these  donations,  arranged  alphabetically, 
and  to  which  I  refer  for  additional  details,  the  aggregate  being  too  great 
to  permit  the  systematic  plan  of  presentation  of  previous  years. 

Under  the  head  of  Mammals,  the  most  important  addition  to  the 
stock  is  that  of  the  series  of  skins  of  the  fur-seal  and  sea-lion,  presented 
by  the  Alaska  Commercial  Company,  twenty  specimens  of  the  former 
and  five  of  the  latter  constituting  the  contribution.  To  this  company 
the  Smithsonian  Institution  is  under  many  obligations,  not  only  for 
securing  and  sending  the  skins,  but  for  acting  as  its  agent  ia  San  Fran- 
cisco for  the  transaction  of  its  business,  connected  with  the  transmission 
of  supplies  to  its  correspondents  and  the  forwarding  to  Washington  of 
their  collections.  From  Mr.  Charles  E.  Aiken,  of  Colorado,  several 
specimens  of  moantain-bnffalo  and  other  animals  have  been  received. 
Capt.  James  Gilliss  has  supplied  the  black-tailed  deer ;  Colonel  Brock- 
ett,  aflneelk;  Mr.  P.  T.  Bamum,  specimens  of  various  animals  that 
have  died  in  his  menagerie,  such  as  the  eland,  giraffe,  sea-lion,  ostrich, 
&e.  Rev.  B.  B.  McLeod,  of  Honlton,  Me.,  has  furnished  nearly  all  the 
mammals  of  Maine,  such  as  the  caribou,  the  beaver,  the  porcupine,  tbe 
fisher,  the  marten,  &c. 

Of  birds,  the  more  especial  contributions  are  a  series  of  fine  specimens 
from  Mr.  S.  G.  Bowman,  a  skin  of  the  Honduras  turkey  from  Mr.  F.  £. 
Sarg,  and  a  collection  of  Alaskan  species  from  Mr.  Lncien  M.  Turner. 

Numerous  small  lots  of  reptiles  and  amphibia  have  been  received  from 
various  gentlemen,  and  will  be  found  ennmerated  in  the  list. 

Of  fishes,  the  most  important  special  collections  are  a  series  of  the 
fishes  of  Norway  from  Mr.  Robert  CoUctt,  and  those  gathered  by  the 
United  States  Fish  Commission }  types  of  South  American  fishes,  from 
C.  B.  Liltken ;  collections  from  the  vicinity  of  Newport,  by  Mr.  Samael 
Powel;  and  from  Gloucester,  by  J.  S.  Whitman;  from  California  and 
Oregon,  by  Mr.  Livingston  Stone,  &c. 
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Of  tbe  fresh-vater  ajid  land  sliella,  all  tbe  collections  were  placed  in 
charge  of  Dr.  James  Lewis  for  arrangement,  and  occasion  was  taken 
to  issue  a  special  circular,  asking  contributions  to  this  department. 
Many  responses  were  made  to  this  invitation,  and  the  collection  thereby 
greatly  increased. 

Other  invertebrates  were  secnred  by  the  efforts  of  tbe  United  States 
Fish  Commission,  and  throngb  correspondents. 

The  department  of  ethnology  has  been  especially  enriched  in  conse- 
qnence  of  the  desire  to  render  the  Centennial  display  a  snccess.  In  this 
the  co-operation  of  tbe  Indian  Burean  of  tbe  Department  of  the  Interior 
has  been  of  the  greatest  importance.  Among  tbe  most  valnable 
acqaisitions  in  this  department  have  been  the  collections  of  Mr.  Pant 
Schnmacber  and  his  party  on  the  mainlands  and  the  islands  adjacent  to 
Santa  Barbara,  as  also  those  of  Rev.  Stephen  Bowers  in  the  same 
neighborhood.  Collections  of  less  magnitude  were  also  made  by  Mr. 
Schumacher  in  Oregon.  Tbe  Alaska  Commercia!  Company  presented 
a  series  of  nine  mummies  from  Kagaymil  Island  of  tbe  Aleutian  group, 
and  one  from  Prince  "William's  Sound,  all  of  much  ethnological  inter- 
est, being  tbe  first  specimens  of  the  kind  ever  received  from  Alaska. 

The  traditions  respecting  the  Aleutian  mummies  indicate  that  they 
are  at  least  one  hundred  and  fifty  years  old,  antedating  the  discovery 
of  tbe  islands  by  tbe  Rossians.  One  of  the  bodies  in  a  sitting  posture 
was  encased  in  a  rude  casket  of  raw-bide,  lashed  in  a  netting  of  sinews, 
;  all  parts  in  an  excellent  state  of  preservation.  Another  body  is  with- 
i  out  covering.  Of  these  valnable  ethnological  specimens,  three  have 
;  been  presented  to  other  establishments,  viz,  the  Peabody  Ethnological 
Mnseum,  Cambridge,  Mass.;  Yale  College,  ^ew  Haven,  Conn.,  and  the 
American  Museum,  New  York  City. 

Col.  William  F.  Amy  has  supplied  a  series  of  dresses  and  utensils  of 
the  Naviyo  Indians,  and  Maj.  J.  W.  Powell  an  extensive  series  of  similar 
objects  from  the  Shoshone,  the  Bannock,  and  other  tribes.  Mr.  James 
G.  Swan,  in  the  coorse  of  a  special  exploration  for  tbe  Centennial,  has 
furnished  a  vast  number  of  interesting  ethnological  objects  from  Sitka, 
Queen  Charlotte's  Islands,  British  Columbia,  and  Pugct  Sound. 

Mr.  Stephen  Powers  visited  Nevada  and  California,  with  the  special 
object  of  obtaining  collections  for  the  Centennial,  the  results  of  which 
are  of  very  great  magnitude.  A  very  valuable  collection  of  pre-historic 
implements  IVom  New  England  was  obtained  item  Mr.  J.  H.  Clark,  of 
New  York,  and  a  great  number  of  contributions  of  a  similar  character, 
in  small  numbers,  have  been  received,  for  which  reference  must  be 
made  to  the  appended  list.  From  points  outside  of  tbe  United  States 
the  most  important  contribution  is  that  of  objects  of  stone  and  earthen 
ware,  gathered  by  the  late  George  Latimer  in  the  island  of  Porto 
Bico,  where,  for  many  years  a  resident,  he  devoted  himself  to  bring!  Dg 
together  everything  of  antiquarian  interest.  This  gentleman  died  in 
Paris  in  November,  1S74,  and  bequeathed  this  collection  to  tbe  Smith- 
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soDian  lostitotion,  and  it  was  received  in  April  last,  and  is,  by  far,  the 
most  complete  series  of  the  kind  in  ezisteDce,  embracing  as  it  does  a 
nnmber  of  pecaliar  forma,  scarcely  known  elsewhere, 

Mr.  Hngo  Finck,  of  Cordova,  has  farnisbed  some  very  ancient  Ameri- 
can antiqaities,  and  corresponding  objects  from  Salvador  have  been 
supplied  by  Dr.  Flint  Professor  Gabb  has  contributed  an  extremely 
exbanstive  and  important  collection  of  articles  from  Costa  Bica,  leaving 
mt  little  to  be  desired  in  the  line  of  ethnology  from  that  country.  Mr. 
Steinberg  has  sent  some  interesting  specimens,  models  of  boats,  &c., 
from  the  Samoan  Islands.  Mr.  J.  B.  Korton  contributed  a  collection  of 
antiquities  from  Peru,  including  quite  a  number  of  interesting  articles 
in  bronze. 

From  the  University  of  Christiania  has  been  received  a  very  interest- 
ing gronp  consisting  of  a  life-size  flgnre  of  a  Laplander  in  bis  native 
costume  seated  in  a  sledge  attached  to  a  mounted  reindeer,  the  whole 
forming  an  interesting  ethnological  illustration  of  the  art  of  locomotion 
in  Scandinavia. 

The  additions  to  the  department  of  mineralogy  have  also  been  very 
great,  and  will  be  found  detailed  in  the  accompanying  list. 

The  number  of  miscellaneous  collections  received  dnriug  the  year,  cov- 
ering more  than  one  department  of  natural  history,  has  been  very  great. 
These  have  been  principally  from  Government  expeditions,  tbe  collec- 
tions of  which  were  deposited  with  the  Smithsonian  Institution,  in  com- 
pliance with  the  law  of  Cougress  constituting  it  the  custodian  of  the 
N^ational  Museum.  Among  the  more  important  of  these,  we  may  men- 
tion the  collections  made  by  the  party  of  Lieut.  George  M.  Wheeler  In 
the  West,  embracing  a  large  variety  of  objects,  including  many  skins  of 
mammals,  birds,  eggs,  reptiles,  insects,  &c.  The  collections  of  M^jor 
Powell,  although  principally  ethnological,  and  referred  to  under  that 
head,  also  embraced  numerous  animals  and  other  objects. 

In  the  report  for  1874,  reference  was  made  to  the  preparations  by  the 
United  States  for  the  Transit  of  Venus  expedition  and  the  arrangements 
of  the  Institution  to  secure  interesting  objects  of  ethnology  and  natural 
history ;  and  I  am  happy  to  say  that  the  resalts  have  been  far  beyond 
all  reasonable  expectations.  The  most  valuable  collection  of  the  kind 
was  that  made  by  Dr.  J.  G.  Kidder,  assistant  surgeon  on  board  the 
Swatara,  and  who,  on  the  arrival  of  the  vessel  at  Kergaelen  Island, 
remained  with  the  astronomical  party,  and  devoted  his  energies  to  the 
investigation  of  the  natural  history  of  that  little-known  land.  His  col- 
lections made  there  embrace  largo  numbers  of  birds,  eggs,  some  mam- 
mals, and  marine  invertebrates  and  plants.  A  report  on  the  results  of 
his  labors  occupies  two  numbers  of  the  lately  commenced  Bulletin  of 
the  United  States  National  Museum.  Dr.  Kershner,  the  surgeon  of 
the  Swatara,  also  made  large  contributions  somewhat  similar  in  their 
general  charaoUir  to  those  of  Dr.  Kidder,  and  embracing  species  col- 
lected at  ports  that  were  visited  by  the  vessel. 
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Tbe  coIlectioDS  made  by  Mr.  Bnaseil,  odq  of  the  pbotographera  of  the 
expedition,  at  Hobart  Town  and  vicinity,  were  also  very  important,  and 
incladed  some  specimens  obtained  from  the  Colonial  Museam  for  trans- 
miasiou  to  tbe  Smithsonian  Institution. 

From  Mr.  Edwin  Smith,  of  the  United  States  Coast  Survey,  in 
charge  of  tbe  party  on  Chatham  Island,  have  been  received  some  inter- 
esting crania  of  tbe  Uaori  and  Moriori  tribes. 

As  in  previous  years,  tbe  operations  of  the  Coited  States  Fish  Com- 
mission, under  my  charge,  have  furnished  a  rich  yield  of  additions  to 
tbe  National  Moseam.  Its  headquarters  for  the  season  were  established 
at  Wood's  Hole,  Uassachusetts,  the  same  station  as  that  of  1871;  and 
the  improved  facilities  for  collecting  were  made  use  of  to  secure  large 
numbers  of  marine  animals,  embracing  a  stock  for  distribution  as  dnpli- 
cates  to  other  establisbments. 

Work  done  in  connection  vntk  ike  National  Museum. — As  might  be 
expected,  the  increased  namber  of  contributions  during  tbe  year  faas 
involved  a  corresponding  amount  of  labor  in  tbe  way  of  unpacking, 
recording,  and  general  fitting  for  permanent  preservation,  taxing 
severely  the  efforts  of  the  regular  force  and  that  enlisted  temporarily 
for  the  purpose  of  meeting  tbe  exigencies  of  the  Centennial  Exhibition. 

The  actnal  number  of  entries  made  in  the  record-books  of  the  Insti- 
tution dnriug  the  year  was  12,578,  carrying  the  total  forward  to  210,327. 

A  large  amonut  of  labor  has  been  performed  also  npon  the  general 
collections.  The  reptiles  and  fishes  have  been  put  in  excellent  order  by 
a  transfer  to  suitable  bottles,  labeling  and  recording.  The  mammals 
and  the  skins  of  more  or  less  birds  have  been  re-arranged  in  new  cases, 
and  are  now  in  excellent  condition.  Tbe  entire  collection  of  duplicate 
butls'  eggs  has  been  overhauled,  and  a  namber  of  sets  selected  for  dis- 
tribution to  scientific  establishments. 

The  taxidermists  have  been  diligently  at  work  and  have  more  than 
doubled  the  number  of  mounted  animals  of  the  collection,  and  greatly 
increased  that  of  tbe  birds.  The  work  of  preparing  plaster-casts  of 
fishes,  reptiles,  and  cretaceans  has  also  been  continued,  and  this  sec- 
tion is  now  believed  to  be  entirely  unique. 

Outside  of  the  building,  as  usual,  much  has  been  done  on  the  Smith- 
sonian colIecLions.  Dr.  James  Lewis,  of  Mohawk,  N.  T.,  ban  contiuued 
bis  labors  upon  the  fresh-water  and  land  shells  of  tbe  United  States 
belonging  to  the  Institution,  having  labeled  the  reserve  series  of  Uni- 
onida,  &c.,  and  returned  them  to  the  Institution,  tbe  duplicates  in  large 
part  being  made  up  into  sets  for  distribution. 

Mr.  J.  A.  Allen  has  had  several  groups  of  American  mammals,  espe- 
cially the  squirtels  and  the  rabbits,  from  the  Institution  for  the  prepa- 
ration of  a  series  of  monographs.  Dr.  Elliot  Cones  has  conlinned  his 
labors  upon  tbe  collection  of  mice,  and  has  alao  monographed  the 
American  carnivora. 

A  large  number  of  specimens  of  insects  has  been  turned  over  to  the 
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MuBenm  of  the  A^caltural  Departmeot,  in  accordatioe  with  the  ar- 
raDgemeat  to  reiidor  that  eBtablishmeut  the  depository  of  such  objectu; 
while  to  the  Army  Medical  Mneenm  many  hundreds  of  human  crauia 
have  been  transmitted  under  a  similar  understanding.  Several  special- 
ists, in  addition  to  those  mentioned,  have  received  material  for  their 
iavestigation." 

Tucson  Meteorite. — Among  the  objects  of  special  Jnt(*rest  in  the  Na- 
tional Mnsenm  is  a  very  large  meteorite  from  Arizona,  of  which  an  ac- 
count has  been  given  iu  previous  reports.  For  the  possession  of  this 
specimen  the  Institution  is  principally  indebted  to  Dr.  B.  J.  D.  Irwin, 
surgeon  of  the  United  States  Army,  who,  although  it  bad  been  seen  by 
other  travelers,  was  the  first  to  conceive  the  idea  of  having  it  transferred 
to  the  Smithsonian  lostituttou.  In  carrying  out  this  proposition  he 
was  assisted  by  the  generous  co-operation  of  several  persons  and  trans- 
portation companies.  Owing  to  an  imperfect  history  in  regard  to 
obtaining  this  interesting  specimen,  a  label  was  aflQzed  to  it  of  which 
complaint  was  made  by  Dr.  Irwin,  After  a  review  of  all  the  facta  of  the 
case,  and  in  accordance  with  his  suggestion,  the  specimen  is  now  labeled 
as  follows :  "The  Tucson  Meteorite  presented  to  the  Smithsonian  Insti- 
tation  by  Dr.  B.  J.  D.  Irwin,  U.  S.  A.,  and  transported  from  Tucson, 
Ariz.,  to  Washington  free  of  cost  by  S.  Ainsa,  the  Flint  &  Halliday 
steamers,  the  Fadflc  Mail  Steamship  Company,  and  the  Panama  Bait- 
road  Company." 

We  hope  this  inscription  will  be  satisfactory  to  Dr.  Irwin  and  do 
jnstice  to  all  concerned  in  famishing  the  Ifational  Museum  with  one  of 
its  most  interesting  specimens. 

aOTEEHMEHT  EXPLOKATIOHS  AND  SUBTBYa. 

The  following  is  a  brief  aecoaut  of  the  principal  explorations  of  the 
Government  in  1875,  from  which  specimens  will  be  derived  for  increas- 
ing the  collections  of  the  National  Musenm. 

The  United  States  Geological  and  Geographical  Survey,  ander  the  di- 
rection of  Professor  Hayden,  daring  the  season  of  1876.  continoed  its 
work  of  the  two  previous  seasons  in  Colorado,  completing  the  southern 
and  southwestern  portions,  inclnding  a  belt  fifteen  miles  in  width,  of 
Nortihem  New  Mexico  and  Eastern  Utah.  The  entire  force  of  the  sur- 
vey was  divided  into  seven  parties  for  special  duty,  four  of  which  were 
assigned  to  specific  areas  for  the  performance  of  topographical  and  geo- 
logical work,  one  party  attended  to  the  primary  triangulation,  a  second 
collected  photographic  views  of  the  most  interesting  scenery  and  ancient 
ruins,  while  a  third  transported  the  supplies  to  the  various  districts. 

The  eutire  area  sarveyed  during  the  enmmer  of  1875  embraced  about 
thirty  thousand  square  miles.  There  now  remains  only  the  northwest 
comer  of  Colorado  to  be  examined,  prior  to  the  completion  of  six 
sheets  of  the  physical  atlas  which  has  been  designed  by  the  Depart- 
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went  of  the  Interior.  These  maps  will  be  eDgravod  on  a  scale  of  fonr 
miles  to  ooe  iouh,  and  each  sheet  will  embrace  an  area  of  abont  eleven 
thousand  five  hnndretl  square  miles.  The  districts  explored  during  the 
past  year  werenotso  moaatainons  asthoseof  the  previous  year,  bot  were 
located  in  the  most  inaccessible  regions  of  this  coutioeDt.  Much  of  tbe 
country  is  drained  by  the  Colorado  Eiverand  is  mainly  a  plateau  couutry, 
cnt  in  every  direction  by  deep  gorges  or  caSons,  tbe  sides  of  which  show, 
for  geological  investigations,  admirable  sections  of  the  strata  formingthe 
earth's  crast.  The  topography  was  elaborated  in  great  detail  by  tl*  use 
of  tbe  plane-table.  The  geological  structure  of  the  country  was  care- 
fully studied  and  much  material  secured  that  wilt  throw  light  on  the 
various  problems  which  have  perplexed  geologists  for  years  past. 

The  exploration  of  the  remarkable  prehistoric  rains  of  Southern  Col- 
orado, glimpses  of  which  were  obtained  the  preceding  season,  was  con- 
tinued with  great  success.    .Tbey  were  traced  dowu  the  canons  of  the 
Colorado  Biver  in   New  Mexico,  Utah,  and  Arizona,  and  their  connec- 
tion established  with  the  cliff  cities  of  the  Moqnis  of  tbe  latter  Terri- 
tory.   Hundreds  of  cliff  or  cave  dwellings  of  carious  architecture  and 
I  many  miles  from  water  were  found  iu  the  sides  of  tbe  gorges,  and  the 
mins  of  extensive  towns  discovered  in  the  adjacent  plains,  indicating 
the  former  existence  of  a  people  far  more  namerons  and  advanced  in 
tbe  arts  of  civilization  than  their  supposed  descendants  of  the  pres- 
ent day.    A  good  collection  of  pottery,  stone  implements,  the  lat- 
ter including  arrow-heads,  axes,  and  ear  ornaments,  &c.,  some  pieces 
I    of  rope,  fragments  of  matting,  water-jars,  corn  and  beans,  and  other 
'   articles  were  exhumed   ftom  tbe  dSbrit  of  these  dwellings.     Many 
'    graves  were  fonnd,  and  a  number  of  skulls  and  skeletons,  that  may 
fairly  be  attributed  to  the  prehistoric  inhabitants,  were  added  to  tlie 
'    collection.    Of  these  ruins,  many  interesting  sketches,  plans,  and  pbo- 
I    tographs  were  made,  and  the  materials  were  secured  for  an  exhaustive 
I    report  on  this  sul^ect,  which  will  be  given  to  the  public  at  an  early 
day. 

The  photographer  of  the  survey  also  obtained  a  series  of  moantaia 
views  on  plates  24  inches  long  by  20  wide,  or  larger  by  several  inches 
than  any  landscape  photograph  ever  before  taken  iu  this  country. 

Tbe  pablications  of  the  survey  during  the  year  1875  consist  of '-Tbe 
Vcrtebrata  of  the  Cretaceous  Formations  of  tbe  West,"  by  E.  D.  Cope, 
303  pages  text,  quarto,  with  57  plates ;  third  edition  of  "  Lists  of  Eleva- 
tions West  of  tbe  Mississippi,"  mach  enlarged;  second  edition  of  "Cat- 
alogue of  Photographs  }"and  "  Balletiu  of  tbe  Survey,"  in  six  numbers, 
comprising  500  closely  printed  octavo  pages,  with  26  plates  of  sections, 
maps,  &C. 

The  work  of  the  Second  Division  of  the  United  States  Geological  and 
Geographical  Snrvey  of  tbe  Territories  onder  the  direction  of  Prof.  J. 
W.  Powell,  had  arrived  at  tbe  beginning  of  the  year  1875  at  a  stage  at 
which  it  was  deemed  best  that  a  review  of  the  geology  should  be  made 
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for  tbe  purpose  of  estAblisbini;  with  greater  accuracy  tlie  oataral  series 
of  geological  formatioDS.  A  soiall  party  was  orgauized  for  this  purpose, 
and  was  led  by  Professor  Powell  himself  The  inain  party  auder  Prof. 
A.  H.  Thompson,  geographer  of  the  division,  cootiuued  tbe  work  during 
the  past  season  iu  tbe  Territory  of  Utah,  over  an  area  of  nearly  ten  tboa* 
sand  square  miles,  stretching  from  the  Henry  Mountains,  on  the  uortb, 
to  tbe  Kai-par-o-wits  Plateau  on  the  sontfa,  and  from  the  Colorado  River, 
on  the  east,  to  the  Aquarius  Plateau,  on  the  west. 

It  was  found  that  of  the  lands  surveyed  tbe  past  season,  one-fourth 
of  1  f>er  cent,  can  be  utilized  by  irrigatiou ;  about  50  per  cent,  are  pas> 
ture-lauds;  about  9  per  cent,  are  of  timber;  4  per  cent.  miDeral-laads ; 
sod  tbe  remainder  desert. 

Mr.  G.  K.  Gilbert  studied  the  structural  geology  of  the  country,  and 
collected  tbe  materials  for  a  geological  map. 

A  second  and  closely  allied  subjectof  study  has  been  the  eruptions  that 
produced  tbe  Henry  Mountains,  a  third  has  been  the  erosion  by  which 
the  structure  has  been  laid  bare,  and  a  fourth,  the'  Salina  Creek  nD> 
conformity.  The  iovestigatioo  at  Salina  Creek  was  of  a  special  nature, 
and  its  bearings  cannot  be  briefly  stated.  Its  results  establish  a  single 
point  of  geological  history,  namely,  that  an  epoch  of  mountain-growth, 
of  which  eridences  are  foaud  iu  tbe  Sevier  and  Sanpete  Valleys,  and  in 
tbe  Pahvan  Mountains,  occurred  at  about  tbe  end  of  the  Cretaccons 
period. 

The  stratified  rooks  examined  range  in  age  from  Carboniferous  to 
Tertiary.  Upon  tbe  geological  map  the  combined  Trias  and  Jura  will 
cover  half  the  space.  Tbe  volcanic  area  will  come  next  iu  size,  and  after 
that  tbe  Cretaceous.  Tbe  excellence  of  the  topographic  work  will 
enable  a  very  thorough  delineation  of  their  boundaries. 

Fossils  were  found  in  numerous  localities,  but  no  large  collections 
were  made. 

Coal  of  cretaceous  age  was  seen,  but  no  other  valuable  minerals. 

Captain  C  £.  Dntton  was  engaged  in  the  examination  of  a  large  tract 
consisting  of  igneous  rocks.  It  lies  in  Southern  Utah,  its  northern 
boundary  being  about  one  bandred  and  fifty  miles  sooth  of  Salt  Lake 
Oity,  extending  thence  southward  about  eightydve  miles,  and  having 
a  breadth  of  about  sixty  miles.  It  consists  of  a  series  of  long,  narrow 
tables  with  intervening  valleys,  and  is  structurally  a  repetition  of  those 
features  described  by  Professor  Powell  as  characteristic  of  the  whole  of 
Southern  Utah  and  Northern  Arizona,  and  which  have  led  him  to  call  it 
the  Plateau  Province.  The  tables  are  cut  from  tbe  platforms  of  tbe  val- 
leys by  immense  faults  and  uplifted  from  2,000  to  6,600  feet  above  the 
valley-plains,  presenting  nearly  vertical  walls,  fringed  at  their  base  by 
rugged  foot-hills.  The  plateaus  are  composed  of  thick  beds  of  igneous 
rocks  welt  stratified  and  nearly  horizontal  j  the  foot-bills,  on  the  con- 
trary, are  composed  of  beds  much  broken  and  disturbed  and  intermixed 
with  lava.    Tbesoutheru  portions  are  overlaid  by  a  conglomerate  which 
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«0Dinience8  near  the  middle'of  the  region,  irith  a  tbickDessof  at  leaat 
2,300  feet,  unddiminiBbes  sonthward  to  700  or  SOOfeet.  It  is  composed 
vholly  of  igneous  fragments  often  of  great  size,  inclosed  in  a  matrix  of 
sand  au(i  clay.  In  the  sonthern  portion  it  is  anderlaid  by  red  saod- 
stone  and  white  marl  of  Tertiary  Age ;  in  the  midille  portion,  by  rocks 
of  the  porphyritic  class.  The  northern  and  hiRliff  portion  consista  of 
well  stratified  rock?,  having  the  mineral  ehaiiiucenstics  in  some  places 
of  trachyte,  in  others  of  rhyolite,  but  with  a  struetural  habit,  a  textnre 
and  general  mode  of  occurrence  very  unusual  iu  that  kind  of  rock. 
Lava-beds  occur  abandautly,  but,  so  far  as  observed,  are  restricted  to 
the  foot-hills  and  valleys,  and  have  evidently  originated  from  the  vicin- 
ity of  the  great  faalts. 

Captain  Datton  is  also  engageil  iu  the  investigation  of  the  micro- 
structure  of  the  rocks  of  that  region,  and  has  made  considerable  prog- 
ress in  the  preparation  of  specimens  for  microscopic  examination. 

Prof.  C.  A.  White,  paleontologist  of  the  division,  visited  many  poiots 
iu  STorttaern  Utah,  a  few  in  Northwestern  Colorado,  and  a  few  in  South- 
ern Wyoming,  making  a  re-examination  of  the  sedimentary  beds  of 
that  region,  and  the  evidences  upon  which  they  bad  been  previously 
separated  into  groups.  Many  localities  where  fossils  had  been  obtained 
in  previous  years  were  visited,  and  other  localities  were  discovered. 
The  collections  made  were  from  the  upper  portions  of  the  Carbonifer- 
ous series  through  the  whole  series  to  near  the  summit  of  the  Tertiary. 
The  Gullectious  were  chiefly  of  invertebrate  fossils  and  are  very  fall  and 
aatisfactory.  Many  new  species,  and  also  several  tjpes  hitherto  un- 
known in  American  strata,  have  been  obtained.  It  is  an  interesting 
fuct,  also,  that  while  the  change  from  a  salt  or  brackish  water  condition 
of  the  earlier  Tertiary  deposits  to  a  wholly  ftesh-water  condition  took 
place  without  piodncing  any  perceptible  physical  change  in  the  charac- 
ter of  the  strata,  the  species,  mostly  moUnscan,  were  more  numerons, 
and  the  differentiation  of  types  much  greater  during  the  prevalence 
of  salt  in  the  water  than  at  any  subsequent  time  after  the  waters  be- 
came wholly  fresh.  Indeed,  in  all  the  purely  fresh-water  strata  of  the 
Tertiary  groups  the  species  and  genera  are  few,  and  there  is  a  remark- 
able uniformity  of  type  throughout  Both  brauchiferoos  and  pnlmouate 
mollusks  range  through  all  the  Tertiary  strata,  except  that  thus  far 
none  of  the  latter  have  been  found  associated  with  bracktsh-water  forms. 
The  Green  Siver  group  has  famished  several  species  of  insects.  Of 
vertebrat«  remains,  some  massive  fragments  of  bones  of  a  very  large 
saarian,  found  ia  Jurassic  strata  five  miles  west  of  Vermilion  Canon, 
are  worthy  of  remark.  Scales  and  detached  bones  of  teleost  fishes  were 
found  in  considerable  abundance  in  dark  shales  at  the  very  base  of  the 
Cretaceous  groups  atTermilion  CaQon,  and  also  at  various  other  points 
at  the  same  horizon.  Teleost  fish  remains,  mostly  very  perfect,  were 
obtained  fh>m  the  Green  Biver  group,  and  also  some  from  other  Ter- 
tiary strata.    Throughout  the  whole  Tertiary  series  more  or  less  verte- 
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brate  remains  bave  been  found,  bnt  it  is  the  Bridger  gronp  that  has  fnr- 
niahed  the  greatest  profasioo  of  mammaUaD,  beside  many  reptilian  and 
a  tew  ganoid  remains. 

Part  of  a  skeleton  of  a  Passerine  bird  has  been  obtained  Aom  the 
Oreen  Kiver  group. 

Large  collections  of  plants  have  been  made  at  nnmerous  localities. 
Besides  samples  of  silicified  exogenous  wood  ttom  nnmeroas  horizons 
throaghont  the  Mesozoic  and  Tertiary  series,  leavee,  stems,  &&,  have 
been  collected  from  the  Upper  Cretaceous  and  Tertiary  strata.  These 
are  mostly  exogenons,  bnt  both  ferns  and  palms  were  found  associated 
with  them  in  the  Upper  Green  Biver  group  at  Alkali  Stage  Station, 
twenty  miles  northward  from  Green  Biver  City. 

Professor  Thompson's  party  discovered  the  rains  of  many  prehistoric 
dwellings  similar  to  those  found  in  former  years,  and  their  position  will 
be  indicated  on  the  ethnographic  map.  Tbey  also  discovered  on  the 
«anon-walls  and  escarpments  of  the  country  many  Shi'-uu-mo  etchings, 
which  were  copied  to  scale.  They  nill  make  a  valuable  addition  to  the 
collections  of  former  years. 

While  on  his  travels,  Professor  Powell  met  with  certain  tribes  of 
Sboshoni  Indians  whose  arts  were  unrepresented  in  the  National  Museum, 
and  the  opportunity  was  seized  to  make  collections  of  their  implements 
and  clothing,  &c.  In  all  departments,  except  that  of  food-plants,  these 
Indians  are  now  as  fully  represented  as  the  Utes,  Pai  Utea,  and  Shi'-na- 
mos  by  his  former  collections.  Some  additions  were  made  to  his  Sho- 
shoni  vocabulary  and  to  his  mythologic  tales. 

During  the  past  years  of  the  survey,  vocabularies  have  been  collected 
of  all  of  the  alwve  languages  and  dialects  with  the  exception  of  the 
Koman'-tsn.  These  are  far  from  being  complete,  but  contain  many 
bnndred  words  each,  some  of  them  two  or  three  thousand  each. 

The  grammatic  structure  of  these  languages  has  also  been  studied  to 
some  extent,  and  while  no  structural  principles  have  been  found  which 
have  not  been  discovered  in  other  Indian  languages,  mnch  of  value  has 
been  obtained. 

Mr.  L.  F.  Ward  was  attached  to  the  division  aa  botanist,  and  made 
very  large  collections  from  a  region  bnt  hitherto  little  studied.  He  also 
collected  a  large  suite  of  wood  sections  of  the  varioas  shrubs  and  trees 
found  in  that  region. 

Mr.  J.  K,  Hillers,  the  photographer,  made  a  series  of  negatives,  101  in 
number,  for  topographic  and  geological  purposes,  and  a  series  of  10  for 
ethnographic  purposes. 

The  operations  of  the  geographical  surveys  west  of  the  one  hundredth 
meridian,  First  Lieut.  George  M.  Wheeler  in  charge,  for  the  season  of 
1875  were  confined  to  areas  in  Colorado,  JSew  Mexico,  California,  and 
Arizona,  and  were  proseonted  in  pursuance  of  aspecial  project  approved 
by  the  Chief  of  Engineers  and  the  honorable  Secretary  of  War. 

The  working  force  for  the  season  was  organized  as  follows :  (1.)  The 
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Oalifornitt  sectioa,  ander  tlie  command  of  Lieut.  George  M.  Wheeler, 
Corps  of  Engineers ;  (2.)  The  Colorado  Bection,  nuder  the  command  of 
Lieut.  William  L.  Marshall,  Corps  of  Engineers ;  and  (3)  the  office-force 
Id  Washington,  temporarily  in  charge  of  George  M.  Lockwood,  assistant. 

The  two  sections  were  constitnted  with  a  view  to  a  systematic  prose- 
cution of  the  geodeticaod  allied  work,aDd  the  office  force  was  kept  contin- 
aoasly  employed  upon  the  redoctions  of  observations.  From  the  Cnli- 
fornia  section  a  special  party  nnder  Lieut.  Eric  Bergland,  Corps  of  En- 
gineers, was  detached  to  make  certain  preliminary  examinations  and 
surveys  as  to  the  practicability  of  diverting  the  Colorado  Biver.  These 
labors  have  been  accomplished  so  far  as  the  past- field-season  wonld  per- 
mit, and  Lieutenant  Bergland  is  now  engaged  in  the  prepamtion  of  bis 
report  When  received,  with  the  maps  and  sketches,  it  will  be  for- 
warded, vith  additional  information  bearing  upon  the  general  subject 
of  irrigation. 

Fonr  other  parties  from  the  California  section  were  busily  employed 
daring  the  working  sammer  months ;  one,  under  Lieut.  Sogers  Bimie, 
jr.,  moving  to  the  south  and  east  of  the  lower  or  southern  limit  of  tbe 
Sierra  Hevadas ;  another,  nnder  Lieut.  C.  W.  Whipple,  Ordnance  Corps ; 
and  a  special  party  under  Dr.  H.  C.  Yarrow  for  a  brief  period  in  the  vi- 
cinity of  Santa  Barbara,  Cal.  The  command  of  tbe  latter  party  was 
aft«rwaid  transferred  to  Dr.  J.  T.  Rotbrock,  U.  S.  A.,  and  was  finally 
merged  with  the  main  party  commanded  by  tbe  officer  iu  charge. 

Tbe  results  accomplished  were  of  a  highly  satisfactory  character,  and 
tbe  improvements  introduced  noted  the  transfer  to  a  completely  con- 
nected geodetic  survey.  Connection  was  had  with  the  base-line  meas- 
ored  by  Captain,  now  Brig.  Gen.  E.  O.  G.  Ord,  near  Los  Angeles,  Cul., 
in  1864.  The  developed  base  and  measured  triaoglea  in  a  triple  tier 
were  carried  eastward  approximately  as  far  aa  the  one  hundred  and 
twentieth  meridian  of  longitude.  For  the  first  time  the  correct  latitude 
and  longitude  of  what  is  probably  the  highest  measured  peak  iu  the 
United  States  in  the  southern  Sierras  were  obtained.  The  preliminary 
reductions  show  an  altitude  of  14,900  feet. 

The  Colorado  section  was  composed  of  three  principal  parties:  one 
ander  its  commanding  officer ;  tbe  second  under  Lieut.  W.  L.  Carpenter, 
Xinth  Infantry;  and  tbe  third  in  charge  of  Lieut  C  C.  Morrison,  Sixth 
Cavalry.  Their  operations  were  in  continuation  of  the  organized  work 
begun  by  the  establishment  of  a  series  of  main  astronomical  points 
along  the  east  base  of  tbe  Bocky  Mountains,  and  the  development 
therefrom  of  a  series  of  measared  bases  and  triangles  so  art  to  envelop 
completely  the  area  entered  and  occupied,  and  which  finally  was  to  be 
connected  through  from  tbe  plains  to  tbe  Pacific.  Their  labors  were 
conducted  with  skill,  energy,  and  success. 

Tbe  office-force,  engaged  in  computations,  map-drawing,  and  other 
reductions,  have  succeeded  iu  completing  three  additional  atlas-sheets 
on  a  scale  one  inch  to  eight  miles,  and  are  advancing  toward  comple- 
tion.the  work  of  five  others.  r  •■  i 
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The  condition  of  the  work  np  to  Jnne  30, 1876,  appears  more  fully 
set  forth  in  the  annoal  report  of  Lieutenant  Wheeler,  enbmitted  to  the 
Ohief  of  Eogiueers. 

A  portion  of  the  field-force  is  now  bosily  employed  in  the  prepara- 
tion of  the  final  results  at  the  ofSce  of  the  sarvey  in  Washin^n. 

CONCLUSION. 

From  the  foregoing  statements  I  trust  it  will  he  evident  to  all  inter- 
ested in  the  prosperity  of  the  Institation  that  it  is  snccessfally  prosecut- 
ing the  plan  best  adapted  for  realizing  the  intentiooa  of  its  founder ;  that 
its  faods  are  in  a  good  condition  and  that  its  reputation  and  asefulnees 
since  the  date  of  the  last  report  have  sufl'ered  no  diminution. 
BespectfuUy  uubmitted. 

JOSEPH  HBNBT, 
Secretary  Smithsonian  Institution. 
WashiNOTOH,  January,  1876. 
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APPENDIX  TO  THE  REPORT  OP  THE  SECRETARY. 

SUITHBONIAK  INSTITUTION, 
Washington,  January  3,  187fi. 

Sir :  I  have  the  honor  to  present  herewith  an  accoaot  of  the  proposed 
plan  of  exhibition  by  the  Smithsonian  tnstitntion  at  the  International 
Onteooial  Exhibition,  and  the  extent  to  which  the  work  has  been  car- 
ried on. 

Sistory  of  the  movement. — On  the  23d  of  Jauaary,  1874,  the  President 
of  the  United  States  called  upon  the  various  Departments  of  the  Got- 
emment,  including  the  Smithsonian  Institution,  to  nominate  one  mem- 
ber each,  to  constitnte  a  board,  in  behalf  of  the  Execattve  Departments, 
to  which  should  be  committed  the  preparation  and  adoption  of  a  plan 
for  a  collective  exhibition,  at  the  laCemattooal  Exhibition  of  1876,  "of 
snch  articles  and  material  as  will  lllnstrato  the  functions  and  adminis- 
tratire  focnlties  of  the  Government  in  time  of  peace  and  its  resources 
as  a  war-power,  (md  thereby  serve  to  demonstrate  the  natnre  ofonr 
institutions  and  their  adaptation  to  the  wants  of  the  people." 

The  persons  designated,  in  response  to  the  call  of  the  President,  were 
the  following : 

By  the  Secretary  of  the  Treasury,  F.  M.  Sawyer. 

By  the  Secretary  of  War,  Col.  S.  0.  Lyford,  U.  8.  A. 

By  the  Secretary  of  the  Navy,  Aduiii-al  T.  A.  Jenkins,  C  S.  N. 

By  the  Secretary  of  the  Interior,  John  Eaton. 

By  the  Postmaster-General,  Dr.  Charles  F,  McDonald. 

By  the  Department  of  Agriculture,  William  Saunders. 

By  the  Smithsonian  Institution,  S.  F.  Baiid. 

On  the  25th  of  March,  1874,  the  nominations  were  accepted  by  the 
President  for  the  board  referred  to,  and  Col.  S.  0.  Lyford  was  desig- 
nated as  chairman.  Subsequently,  on  the  retirement  of  Mr,  Sawyer, 
Mr.  R.  W.  Tayler  was  appointed  in  behalf  of  the  Treasury  Department 

The  first  business  before  the  board  being  that  of  preparing  a  general 
plan  of  the  exhibition  and  estimates  of  the  cost  of  carrying  this  out  for 
each  Department,  the  following  estimates  were  made,  after  a  careful 
consideration  of  the  subject,  as  being  absolutely  necessary  to  accomplish 
the  work  on  a  proper  scale: 

Interior  Department $211,000 

Treaanry  Department 6,000 

Post-Office  Department 6,000 

Agricultural  Department 60, 000 

Smithsonian  Institution,  (National  Mnseam) 100, 000 

War  Department 200,000 

Navy  Department 160,000 

Add  for  show-cases,  shelving,  incidentals,  &o 60, 000 


..Ca>oi 
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For  a  separate  buildiog,  capable  of  removal  to  Wasbiogton 
after  tbe  close  of  the  Esbibitioo,  to  be  ased  as  a  Kational  Mu- 
setim  at  tbe  capital  of  tbu  oatioa $200, 000 


971, 000 

These  estimates  were  redaced  by  the  Oommittee  on  Appropriations, 
■which  presented  to  Congress  the  following,  nhich  was  passed  wiiboat 
opposition  from  any  quarter ; 

War  Department $133, 000 

Navy  Department 100,000 

Interior  Department 115,000 

Treasnry  Department 6,000 

PoBtOffice  Department 5, 000 

Agricnltural  Department 50, 000 

Smithsonian  Institntion 67,000 

United  States  Commission  of  Food-Fishes 5, 000 

For  show-cases,  shelving,  stationery,  postage,  telegrams,  ex- 

pressage,  and  incidentals 25, 000 


505,000 


Authority  was  also  given  in  tbe  enactment  to  erect  any  bailding  or 
part  of  a  bnilding  that  might  be  necessary;  to  be  "paidfor]>ro  rafaoot 
of  the  sams  appropriated  to  the  several  Departments,  the  United  States 
Commission  of  Food- Fishes,  the  Treasury  and  Post-Office  Departments 
excepted,  the  cost  of  the  bnilding  not  to  exeeed  one  hundred  and  fifty 
tboosand  dollars;  said  bnilding  to  be  sold  at  tbe  close  of  the  Exhibition 
and  the  proceeds  covered  into  the  Treasury  as  miscellaneous  receipts." 

Aathority  was  given  to  the  heads  of  the  several  Executive  Depart- 
ments to  display  at  the  Exhibition,  under  such  conditions  as  tbey  might 
prescribe,  all  sach  articles  in  store  or  nnder  the  control  of  snch  Depart- 
ments as  might  be  necessary  or  desirable  to  render  the  collection  com- 
plete and  exhaustive ;  bnt  the  board  were  forbidden  to  expend  any  larger 
sum  than  was  set  down  for  each  Department,  or  to  enter  into  any  con- 
tract or  engagement  that  should  resnitin  any socb  increased  espenditura. 

The  next  question  presented  to  the  board  for  its  consideration  was 
that  of  the  space  required  by  the  several  Departments,  and  whether  it 
wonld  be  necessary  to  erect  a  special  bnilding.  Of  course  it  was  quite 
impossible  at  so  short  notice  to  decide  as  to  tbe  space  needed,  and  ap- 
proximate estimates  only  could  be  presented.  Indeed,  in  all  cases  it  has 
proved  that  the  area  originally  decided  upon  was  far  below  what  has 
since  been  found  necessary,  and  almost  daily  demands  for  increased 
actiommodatiottS  are  made  by  some  branch  or  other  of  the  Government. 

In  regard  to  the  matter  of  accommodations,  inquiry  was  first  directed 
to  tbe  Centennial  authorities  in  Philadelphia  as  to  whether  a  building 


60      APPENDIX  TO  THE  REPORT  OF  THE  SECRBTAET. 

would  be  erected  by  them  for  the  Government  board ;  or,  if  not,  whether 
space  coald  be  hml  iu  tbe  maio  buildiDg.  Tbe  board  was  iuformed,  iu 
res^xtuse,  that  it  would  t>e  impotisible  to  put  up  a  special  buildiog,  but 
that  space  might  be  bad  iu  the  general  buildingy  of  tbe  Exhibitioa,  pro- 
vided the  objects  could  be  divided  and  classified  according  to  tbe  plan 
adopted  by  tbe  commission.  This,  however,  would  have  involved  tbe 
separatioQ  of  the  varions  elements  of  the  Government  display  and  pre- 
vented its  exhibition  as  a  whole,  and  it  was  finally  concluded  to  erect  a 
building  on  ground  assigned  by  tbe  Centennial  Commission,  and  iu  a 
very  excellent  situation. 

After  discussing  the  various  plans  for  buildiugs  submitted  to  tbe 
board,  contracts  were  entered  into  for  the  erection  of  an  edifice  to  cover 
102,000  Bqnare  feet  of  surface,  and  the  work  being  put  in  band,  it  has 
been  prosecuted  so  rapidly  as  Co  be  uow  nearly  completed.  Of  the 
space  in  this  bnildiug,  20,000  feet  have  been  assigned  to  the  Smithsonian 
Institntion  and  6,000  feet  to  the  United  States  Fish  Commission. 

Plan  of  exhibition  proposed  by  the  Smithsonian  Institution. — After  a 
oorefal  consideration  of  tbe  subject,  it  was  concladed  that  tbe  most  suit- 
able ezbibilion  on  tbe  part  of  the  Smithsonian  Institution  should  em- 
brace, in  the  first  place,  the  history,  condition,  functions,  workings,  and 
general  results  of  the  Institution  itself;  in  the  second,  a  display  of  the 
mineral  and  animal  resoarces,  as  well  as  of  the  ethnology,  of  tbe  United 
States,  the  Agricultural  Department  proposing  to  include  the  varions 
snttjects  connected  with  the  vegetable  kingdom  iu  its  division.  As  the 
Interior  Department  desired  to  make  a  very  exhaustive  exhibition  of 
every  thing  relating  to  the  Indian  tribes  of  the  United  States,  an  arrange- 
ment was  made  with  the  Indian  Bureau  by  the  Smithsonian  Institution, 
to  join  in  a  single  display  of  tbe  etbnolog>'  and  archfBology  of  tbe 
United  States,  to  be  held  in  tbe  space  assigned  to  tbe  Indian  Depart- 
ment and  credited  to  the  Indian  Bureau.  As  the  National  Museum,  iu 
charge  of  the  Smithsonian  Institution,  already  embraces  very  large  col- 
lections of  this  character,  it  was  proposed  to  oooflne  the  action  ou  the 
part  of  the  Indian  Bureau  to  explorations,  investigations,  and  collections 
in  those  parts  of  the  United  States  which  were  not  already  properly 
represented.    In  this  way  any  duplication  would  be  avoided. 

The  display  of  the  United  States  Fish  Commission,  although  named  as 
a  separate  division  in  the  bill  appropriating  funds  for  the  purpose  of 
exhibition,  naturally  belongs  to  that  of  the  Smithsonian  Institution, 
aud  was  arranged  to  form  a  special  division  of  "the  fisheries**  in  the 
scheme  already  referred  to;  so  that  finally  five  divisions  were  provided 
for:  first,  tbe  Smithsonian  Institution;  second,  the  mineral  wealth  of 
the  United  States;  third,  the  animal  resources;  fouith,  the  fisheries; 
and,  fifth,  tbe  ethnology  of  the  country. 

Progress  of  the  work, — I  now  proceed,  in  accordance  with  your  instruc- 
tions,  to  present  some  fuller  details  of  the  proiwsed  exhibition,  and  an 
account  of  what  has  been  done  in  these  several  divisions. 
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The  display  by  the  Smitlisonian  Institution  of  what  pertains  to  its 
owD  operatioDB,  apart  from  anything  connected  with  the  national 
Museam,  will  consist  of  a  series  of  tnbles  illustrating  some  of  its  more 
import-ant  branches,  sacb  as  its  system  of  iuternatioual  exchanges,  it« 
pnblications,  its  explorations  and  researches,  its  twenty -five- year  period 
of  meteorological  observations,  &c.  This  will  include  its  series  of 
twenty  qnarto  volames  of  Smithaoulan  contributions  to  knowledge, 
thirteen  volumes  of  miscellaneons  collectioos,  and  thirty  volumes  of  an- 
nual reports. 

Mr.  W.  L.  Nicholson,  of  the  Post -Office  Department,  has  been  engaged 
in  constructing  a  large  map  of  the  United  States,  in  twenty  sheets,  cov- 
ering a  space  of  sixteen  by  twelve  feet,  on  a  scale  of  16  miles  to  the 
inch.  Upon  one  or  more  of  these  maps  will  be  shown  the  temperatures, 
the  rain-fall,  the  barometric  pressnre,  the  winds,  &c.,  of  the  United 
States  for  the  twenty-flve  years'  mean. 

II. 

A  display  of  the  mineral  resources  of  a  country  lilie  the  United  States, 
so  varied  in  character,  was  necessarily  a  very  laborious  undertaking, 
and  the  Institution  was  lortunate  enough  to  secure  the  aid,  as  director 
of  this  part  of  the  exhibition,  of  Prof.  William  P.  Blake,  a  gentleman 
of  much  experience  as  a  geologist,  mining  engineer,  and  mineralogist, 
and  one  who,  by  his  offlcial  connection  with  the  Expositions  at  Paris 
and  Vienna,  and  as  having  had  much  to  do  with  the  original  organiza- 
tion of  the  Centennial  Oommission  in  Philadelphia,  was  able  to  render 
very  valuable  service.  He  entered  npon  his  duties  on  the  1st  of  May, 
1876,  and  commenced  by  organizing  a  general  plan  of  exploration, 
and  establishing  correspondence,  preparing  blank  instructions,  circnlars, 
&c.  Of  these  the  following  were  prepared  and  published :  First,  a  gen- 
eral circular,  stating  tb^  proposed  plan  of  the  mineral  exhibition,  and 
giving  an  invitation  to  contribute  specimens;  second,  sketoh  of  the 
proposed  character  of  the  display  to  be  made  and  its  eystematio  arrange- 
ment ;  third,  a  list  of  prominent  gentlemen  in  different  States  from  whom 
aid  might  be  expected,  and  whose  co-operation  was  formally  requested; 
fourth,  instmctio 03  for  packing  collections  for  shipment;  fifth,  labels 
for  the  specimens ;  sixth,  labels  of  address  for  the  boxes ;  seventh,  blank 
invoices  for  ennmeratiug  the  contents  of  tbe  boxes.  Many  thousands  of 
these  were  printed  and  circulated  throughout  the  country  with  very 
excellent  results.  Mr.  Blake  himself,  after  bis  preliminary  work  was 
accomplished,  visited  many  parts  of  the  country  in  the  interest  of  the 
Institution,  and  especially  the  mining  regions  of  Pennsylvania,  New 
Jersey,  I^ew  York,  Connecticut,  Massachusetts,  Ohio,  Missouri,  Michi- 
gan, Wisconsin,  and  other  States. 

As  far  back  as  1S73  tbe  Board  of  Financeof  the  Centennial  Commissiaii 
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made  an  arrangement  with  Mr.  Thomas  DonaldsoD,  one  of  the  Oenteo- 
nial  commissioners  of  Idaho,  to  visit  the  principal  miaiDg  regions  west 
of  the  Kooky  Moontains,  at  its  expense,  for  the  parpose  of  collecting 
illustrations  of  the  resources  of  the  country  in  gold,  silver,  and  mercory. 
Fortified  by  letters  of  credit  from  the  commission,  Mr,  Itonaldson  pro- 
ceeded OD  bis  mission,  and  was  enabled  to  secnre  many  valuable  collec- 
tions at  litt'e  or  no  cost }  the  proprietors  of  mines  especially  manifest- 
ing a  desire  to  be  appropriately  represented  iu  the  Exhibition  and  pre- 
senting many  spc«imensnotonly  interesting  io  a  scientific  point  of  view, 
bnt  of  much  intrinsic  value. 

A  concession,  at  the  same  time,  vas  obtained  by  Mr.  Donaldson  from 
the  railroad  companies  between  Philadelphia  and  San  Francisco  by 
which  they  agreed  to  transport  a  given  number  of  tons  of  these  minerals 
free  of  charge,  and  thus  greatly  to  reduce  the  cost  of  the  enterprise. 

Aftor  the  organization  of  the  tiovernment  board  on  Executive  Depart- 
ments, tbe  Board  of  Finance  came  to  the  conclusion  that  it  was  not  expe- 
dient for  the  Centennial  Commission  to  undertake  a  separate  display  of 
minerals,  and  an  arrangement  was,  therefore,  made  to  turn  over  tbe 
collections  made  by  Mr.  Donaldson  to  the  Smithsonian  Institution  on 
payment  of  the  expenses  incnrred  and  its  agreement  to  continne  the  eo- 
gagemeot  with  Mr.  Donaldson  to  the  end  of  the  year  1875.  This  was 
done  to  the  satisfaction  of  all  parties,  so  that  since  the  8th  of  May  Mr. 
Donaldson  has  been  in  the  employ  of  the  Institution,  and  tbe  collections 
made  by  him  are  in  Philadelphia  or  on  the  way  thither. 

The  State  geologists  of  a  number  of  the  Slates  have  also  co-operated  in 
tlie  efforts  toward  a  mineral  exhibition,  and  also  a  large  number  of  pro- 
prietors of  mining  establishments  and  others  who  had  it  in  their  power 
to  render  any  aid. 

The  present  prospect  in  regard  to  the  mineral  display  is  entirely  sat- 
isfactory. It  is  believed  that  no  important  interest  in  this  direction  vill 
be  unrepresented,  and  that  the  generalexhibition,  to  consist  of  ores  and 
tbeir  metals,  with  their  slags  and  by-products,  the  crude  and  refined 
metals,  tbe  buUdiug-stones,  the  clays,  the  marbles,  tbe  coals,  slates,  &c., 
will  be  quite  a  perfect  picture  of  the  industries  as  at  present  developed 
throughont  tbe  United  States.  There  will  be  also  a  series  of  the  simple 
applications  of  the  different  substances,  such  as  the  i>etrolenm  products, 
the  coal-tar  products,  specimens  of  terra-cotta,  pottery,  and  porcelain  as 
illustrating  the  clays,  some  manufactured  articles  of  the  metals,  pol- 
ished slabs  of  the  marbles,  && 

Care  has  been  taken  to  obtain  the  various  specimens  in  sufficient  size 
to  make  an  imposing  feature ;  the  metals  and  coals,  as  far  as  possible, 
having  been  selected  in  cubes  of  two  feet  each  way;  the  building-stones 
are  in  cubes  of  twelve  and  six  inches,  tbe  latter  size  having  been  adopted 
for  most  of  the  ores  also. 

It  is  proposed  to  exiitbit  on  the  large  Smithsonian  map  the  geological 
B  of  the  country,  as  also  the  general  distribution  of  tbe  valuable 
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mioerals  and  tbe  ezteot  to  which  mioes  of  the  same  bare  been  opened 
and  prosecQted.  ArraDgements  have  been  made  for  a  diapla;  of  the 
choice  minerals  of  the  coaotry,  priDcipally  as  a  loan  from  several  pri- 
vate cabinets  in  Philadelphia  and  elsewhere. 

III. 

Tbe  display  of  tbe  animal  retourceg  of  the  country  will  also  be  very 
extensive  and  interesting,  as  embracing,  in  the  first  place,  an  exhibi- 
tioD  of  all  the  species  capable  of  any  economical  application  to  tbe 
wants  of  mankind,  and,  secondly,  such  forms  as  have  special  inter- 
est to  the  naturalist.  This  will  have  three  divisions ;  first,  the  repre- 
sentations of  tbe  animals  themselves,  either  liviDg,  stofiTed,  molded  in 
piaster,  or  photographed;  secoodly,  the  applications  of  these  animals 
in  whole  or  in  part  j  and,  third,  the  apparatus  by  which  they  are  par- 
sued,  captured,  and  ntilized.  This  division  will  naturally  fall  into  the 
primary  clauaification  of  the  mammals,  tbe  birds,  the  reptiles,  the  fishes, 
and  the  invertebrat^B,  land  and  marine. 

Am<mg  the  mammals,  moanted  in  the  best  manner,  and  in  tbeir  stages 
of  age,  sex,  and  season,  will  be  shown  those  of  most  importance  as  food, 
such  as  tbe  different  species  of  deer,  including  the  moose,  elk,  and  cari- 
boo, the  mnsk-oz,  the  buffalo,  &c.  The  fnr-bearing  species  will  be  rep- 
resented by  the  bears,  grizzly,  brown,  blach,  white,  &c  -,  the  foxes, 
black,  cross,  gray,  kit,  &c.  j  wolves,  fnr-seals,  sea-lions,  sables,  minks, 
&c.  Those  famishing  oil  will  be  tbe  whales,  the  porpoises,  and  other 
cetaceans.  The  other  species,  furnishing  leather,  bone,  &c.,  will  also  be 
represented . 

The  birds  will  inclode  all  the  forms  that  are  appreciated  as  being  eat- 
able and  as  snpplyiog  feathers,  plumes,  &c.,  for  purposes  of  ornament 
or  domestic  utility.  The  kinds  specially  beneficial  or  injarions  to  the 
farmer  will  also  be  exhibited. 

Among  tbe  reptiles  will  be  inclnded  the  edible  frogs,  terrapins,  sea- 
tnrtles,  tbe  alligator,  as  furnishing  food,  leather,  oil,  &c. 

The  fishes  will  be  shown  in  very  great  variety,  to  inclnde,  for  thp  most 
part,  plaster-casts,  colored  from  nature,  of  the  most  important  species. 
Some  specimens  will  be  shown  in  alcohol,  while  others  will  be  repre- 
sented by  photographs.  Of  the  casts,  including  the  cetaceans,  over  five 
bnndred  are  more  or  less  complete,  some  of  them  fifteen  feet  long. 

Among  tbe  objects  of  the  filth  division  will  be  the  eatable  rootlnsks, 
such  as  the  oyster  in  its  different  varieties,  the  clams,  the  eatable  crabs, 
lobsters,  sponges,  fuid  many  other  tbrms,  both  land  and  aqnatic. 

Tbe  second  series  of  the  animal  display  will  consist  of  a  systematic 
presentation  of  the  applications  of  these  animals,  such  as  the  different 
preparations  of  food,  whether  as  dried,  smoked,  salted,  pickled,  or 
canned ;  second,  of  the  various  applications  of  the  teeth,  bones,  born, 
&0.,  for  ornamettts  or  other  nses ;    third,  of  tbe  preparations  of  for, 
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bides,  leather,  aod  the  like;  foarth,  of  the  different  varieties  of  oila; 
fifth,  miscellaDeoas  applicattooB. 

Under  the  head  of  furs  will  be  shown  dressed  skins  of  all  the  varieties 
of  far-heariog  animals  of  the  United  States,  in  their  different  grades,  as 
occnrring  in  different  seasons  of  the  year  and  from  different  parts  of  the 
conntry,  as  well  as  some  simple  applications  of  some  of  these  ftirs  to 
articles  of  dress  or  ornament.  In  this  aeries  will  also  be  incloded 
dressed  akins  of  birds  and  ornamental  feathers. 

The  divisions  of  the  bonea  and  teeth  will  embrace  the  varioaa  forms 
of  carving,  knife-bandies,  umbrella- handles,  &c.  In  this  division  will 
be  included  whalebone  and  its  applications. 

The  oils  will  be  exhibited  in  snfficient  quantity  for  comparison,  includ- 
ing those  of  all  the  different  species  of  whales,  cetaceans,  alligators, 
crocodiles,  the  various  fishes,  &c 

The  third  series,  that  of  apparatus,  will  represent  the  dress  and 
equipment  of  the  hunter  and  fisherman,  whether  savage  or  civilized, 
while  pursning  their  game,  together  with  the  different  forms  of  boats, 
sledges,  snow-shoes,  &c.,  made  use  offer  the  same  purpose.  There  will 
also  be  the  various  arms  and  implements  in  the  way  of  rifles,  gnns,  pis- 
tols for  hunting,  nets,  traps  of  every  kind,  flre-jecks,  &c.,  for  the  sports- 
man and  trapper,  and  for  the  fisherman  fish-books,  lines,  floats,  rode, 
reels,  uete,  pounds,  models  of  flshiog-smaoks  of  various  kinds,  &c. 

IV. 

The  preparations  for  an  exhibition  illnstratiug  the  fisheries  of  the 
United  States  have  involved  a  great  deal  of  labor,  in  consequence  of  the 
want  of  experience  in  this  country  of  displays  of  this  character,  so  that 
the  geDeral  plan  and  classification  had  to  be  almost  entirely  improvised 
as  a  whole.  It  is,  however,  to  be  hoped  that  the  measures  that  have 
been  taken  will  result  in  showing  the  general  nature  and  extent  of  our 
interests  in  this  direction.  It  is,  of  course,  evident  that  the  display  of 
animals  of  the  country  must  have  the  inhabitants  of  the  water  as  a 
prominent  feature,  as  also  their  application  for  food,  oils,  glaes,  &c., 
and  they  cannot  well  be  separated. 

The  apparatus,  however,  by  which  they  are  followed,  captured,  and 
applied  to  the  purposes  of  life  will  represent  satisfactorily  this  portion 
of  the  programme.  It  is  mnch  more  difiBcult  to  present  attractive  ex- 
hibition of  the  fishes  of  the  country  than  the  mammals  or  birds,  as  they 
are  generally  only  shown  as  alcoholic  specimens,  which  are  always 
more  or  less  unsightly ;  and,  at  any  rate,  only  the  smaller  can  be  thns 
preserved.  On  this  account,  the  plan  of  a  display  o(  plaster-casts  of  the 
actual  fish,  colored  from  nature,  has  been  adopted.  The  work  of  making 
these  casts  has  been  prosecuted  with  quite  a  large  force  of  assistants 
ever  since  the  passage  of  th  appropriation,  specimens  in  the  best  pro- 
curable condition  having  been  sent  to  Washington,  mostly  packed  in  ice, 
where  a  colored  Bket«b  fs  at  onoe  taken  of  tb^n.    They  are  next  photo- 
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graphed,  and  then  a  moW  taken  in  plaster  of  Paris.  The  casts  are 
finally  made  either"  in  papier-machd  or  plaster  and  colored  Iroui  the 
sketches  referred  to. 

This  work  was  also  prosecated  during  a  four  mouths'  residence  at 
Wood's  Hole,  on  Cape  God. 

The  aeries  of  casts  thus  taken  is  very  extensive,  embracing  nearly  six 
hnudred  speciaiena,  illustrating  the  Hshes  of  the  ocean,  the  lakes,  and 
the  rivers  of  the  United  States,  and  including  nearly  all  the  species 
known  to  the  professional  or  the  amateur  fisberman.  In  this  collection, 
also,  is  embraced  the  seals,  and  the  different  species  of  cetaceans,  Bnch  as 
the  porpoise,  the  black  fish,  grampus,  white  whale,  &c,  the  whole  display 
being,  it  is  believed,  far  in  advance  of  auj  thing  tliat  has  ever  been  at- 
tempted heretofore. 

It  is  also  proposed  to  make  an  exhibition  of  such  living  species  as 
can  conveniently  be  procured.  This  feature  will  probably  be  shown  in 
the  agricultural  building,  under  the  charge  of  the  tigricuUnrul  branch 
of  the  United  States  Centennial  OonimlssioD,  and  I  propose  to  render 
whatever  assistance  lien  in  my  power  i  •  supplying  the  specimens. 

Another  interesting  feature  of  this  division  will  be  the  exhibition  of 
the  fish  themselves  in  a  fresh  state  in  a  relrigerator,  covered  with  a 
glass  top,  and  under  the  special  direction  of  Mr.  E.  O.  Blacklord,  n  well- 
known  flsh-dealer  in  New  York.  This  gentleman  has  ondei  taken  not 
only  to  put  up  tho  refrigerator,  but  to  keep  it  stocked  every  day  with 
various  fishes  from  all  portions  of  the  United  States.  He  will  arrange 
with  some  of  the  restaurants  on  the  grounds  to  take  the  fish  at  the 
dose  of  the  day  and  to  serve  tbern  up  to  those  calling  for  tbem. 

The  second  division,  tbatof  the  applicationsof  the  fish,  will  consist,  in 
the  first  place,  of  food -preparations,  whether  smoked,  dried,  salted, 
pickled,  canned,  or  otherwise  treated.  Next  will  come  the  glues,  gela- 
tines, siziugs,  &c. :  then  the  economical  or  ornamental  applications  of 
the  scales ;  and,  finally,  the  oils  and  the  guanos  and  miscellaneous  uses. 
Id  this  same  exhibition  will  be  included  the  vegetable  and  mineral 
products  of  the  sea,  such  as  the  iulusorial  earths,  greensand,  the  various 
algoj,  &c.,  the  latter  with  their  application  as  manures,  and  also  in  the 
manufacture  of  soda,  iodine,  and  other  substances. 

The  third  division  of  this  subject  will  consist  of  as  complete  a  series 
as  possible  of  the  apparatus  used  in  connection  with  the  fisheries,  and 
will  embrace  models  or  fall-size  specimens  of  the  various  ships,  steam- 
ers, smacks,  boats,  canoes,  smoke  and  curing-bouses,  nets,  traps,  pounds, 
rods,  reels,  hooks,  lines,  artificial  baits,  &c.,  and  a  variety  of  other  arti- 
cles too  numerous  to  mention.  A  prominent  idea  will  be  theexhibition, 
either  separately  or  in  collective  divisions,  of  whatever  illustrates  the 
different  classes  of  the  fisheries.  Taking  the  whale-fisbery  as  an  illus- 
tration, there  will  be  shown  skeletons  of  several  species  of  whale, 
together  with  the  whalebone,  occupying  its  natural  position  in  the 
month.    Wooden  models  of  the  large  whales,  and  plaster-casts  of  the 
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smaller  ones,  irill  also  be  exhibited.  The  diSereut  kiDda  of  oil,  sper- 
maceti, ambergris,  sperm-whales'  teeth,  &c.,wili  be  presented,  with  their 
applicatiou,  such  as  the  purified  oils  aud  candlea ;  tlie  difiereut  uses  of 
the  wbaleboue,  for  domestic,  surgical,  or  other  purposes;  the  sperm- 
whale's  teeth, as  carved  into  various  articles  of  ornameut  or  utility;  the 
sperm-whale's  jaw-boue,  aa  ased  for  kuife-handles  aud  other  purposes, 
&&  There  will  also  be  models  of  vhale-ships  of  different  varieties, 
everythiug  being  made  to  a  scale ;  a  full-sized  whale-boat,  with  all  it» 
equipmeuts  of  harpoons,  bomblaucea,  spades,  lances,  lines,  tubs,  &c., 
together  with  small  models  of  the  same,  and  several  groups,  reprcsentiug 
scenes  counected  with  the  nhale-Ssbery,  as  well  as  several  separate 
drawings  made  expressly  for  this  exhibition'. 

The  meuhadeu-fitiher)'  will  bo  exhibited  also  by  figures,  photographs, 
and  costs  of  fish  themselves,  and  by  a  workiog-model  of  the  factory  in 
which  the  fish  are  steamed  aud  pressed  for  their  oil  and  scrap,  and  a 
model  of  the  Wood's  Hole  factory,  where  this  menhaden  scrap  or  refuse 
is  converted  into  an  important  fertilizer ;  a  model  of  the  establishment 
where  first  they  are  scaled  and  prepared  as  sardines;  as  also  the  dif- 
ferent kinds  of  nets  nsed,  with  a  model  of  the  kind  of  steamer  by  which 
these  fish  are  pursued.  The  different  preparation  of  the  fish  will  also  be 
sbowu. 

The  oyster  industry  will  be  also  represented  by  all  the  varieties  of 
oysters  known  ou  both  coasts  of  the  Uuited  States,  with  their  trade  or 
local  name,  with  specimeusof  the  animals  that  ]>rey  upon  tbem.  This 
will  also  embrace  specimens  of  the  eastern  oyster  trausiwrted  to  the 
western  coast  as  undergoing  certain  known  modifications.  The  various 
oyster  sloops,  rakes,  and  other  devices,  will  idso  be  shown. 

The  other  fisheries  illustrated  will  be  those  of  the  cod,  the  mackerel, 
the  herring,  shad,  salmon,  the  sponge,  coral,  &c. 

The  fourth  division  of  the  fisheries  will  be  the  illustrations  of  pisci- 
culture or  artificial  propagation.  Here  will  be  shown  the  models  of  the 
United  States  establishments  for  securing  and  batching  the  eggs  of  tbe 
salmon  and  shad;  illustrations  of  the  various  boxes,  spawuiug-races, 
&c.,  and  the  fish- ways  or  fish-ladders,  all  in  full-size  repreeeutations,  or 
in  models. 

The  actual  process  of  hatching  out  tbe  eggs  of  fish  and  rearing  the 
young  will  also  be  exhibited,  in  connection  with  the  Agricultural  Bureau 
division  of  the  centennial  display.  It  is  expected  that  for  a  consider- 
able part  of  tbe  time  of  the  exhibitioo  tbe  eggs  of  tbe  Oaliforuia  salmon 
can  be  secured,  this  being  a  species  well  suited  to  illnstrato  the  changes 
undergone  in  actual  incubation,  the  egg  being  as  large  ns  a  common 
currant,  and  permitting  tbe  various  stages  of  development  to  be  readily 
observed. 

lu  connection  with  this  exhibitioD  of  the  fisheries,  steps  have  been 
taken  toward  securing  complete  reports  of  the  past  and  present  history 
of  many  of  our  important  indnstries.    Among  them  that  of  the  whale- 
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fishery,  the  menhnden,  the  mackerel,  &c.  The  report  on  tlie  whnle- 
fisfaery  will  include  a  list  of  nil  the  Tessels,  as  fitr  as  pmuticable,  that 
have  ever  been  fitted  out  from  the  several  whaliag  ports  of  the  United 
States,  together  with  the  yield  of  oil,  bone,  and  sperm  for  each  year, 
and  their  r68pe(!tive  prices. 

The  luenhadeu  report  will  contain  similar  data  for  that  fish,  together 
with  an  exhaustive  account  of  the  yield  in  1874  and  1875.  Steps  have 
also  been  taken  to  obtain  a  list  of  all  the  vessels  used  in  these  fisheries, 
^iTfinged  as  to  their  tonnage,  names  of  owners,  captaius,  and  the  nature 
1  '■  Mie  service  performed  by  them. 

The  firth  division  of  the  exhibition  of  the  National  Mnseum  is 
intended  to  illnatrate  the  past  and  present  condition  of  the  native  tribes 
of  the  United  States,  or  its  anfArtjpo/ojy,  and  in  view  of  the  very  great 
interest  in  subjects  of  this  character,  it  was  determined  to  make  a 
special  effort  to  render  the  display  exhaustive  and  complete.  As,  how- 
ever, the  Indian  Burean  of  the  Interior  Department  contemplated  a 
somewhat  similar  exhibition,  it  was  thought  best  to  unite  the  two,  and 
to  conduct  the  efforts  of  each  upon  a  systematic  plan,  and  so  as  to  avoid 
duplication.  This  was  specially  proper,  as  any  collections  made  by  the 
Indian  Bureau  would,  under  the  law  of  Congress,  be  turued  over  to  the 
Smithsonian  Institution  for  safekeeping,  as  soon  as  their  temporary 
functions  had  been  fulfilled. 

For  the  better  presentation  of  the  subject  to  collectors  nnd  corre- 
spondents. Prof.  O.  T.  UasoD,  of  Columbian  University,  was  requested 
by  yon  to  draw  up  a  systematic  schedule  of  the  varions  articles  of 
clothing,  ornaments,  household  utensils,  implement's  of  agriculture, 
weapons  of  war  and  the  chose,  tools  of  trade,  the  apparatus  used  for 
the  pursuit  and  capture  of  game,  &c.,  and  a  pamphlet  was  accordingly 
prepared  by  this  gentleman,  embnteing  over  six  hundred  subjects. 
Copies  of  this  pamphlet  were  then  sent  by  the  Indian  Bureau  to  all  its 
agents,  and  by  the  Smithsonian  Institution  to  its  correspondents,  with 
the  request  that  they  would  indicate  by  a  mark  on  the  list  the  articles 
that  could  be  obtained,  and  return  them  to  Washington.  This  was  done 
to  a  considerable  extent,  and  unthoiity  was  given  In  man;  oises  to 
proceed  in  making  the  collection.  Several  gentlemen  of  mu<:h  experi- 
ence in  ethnological  researches  were  also  employed  by  the  Biirenu  to 
secure  complete  collections  from  the  tribes  within  their  reach.  Among 
those  appointed  for  this  purpose  were  Mr.  James  G.  Swan,  for  the 
Alaska  and  Puget  Sound  tribes ;  M^.  J.  W.  Powell,  for  those  of  Utah 
and  Wyoming ;  and  Mr.  Stephen  Powers,  for  those  of  Nevada  and  Cali- 
fornia, all  of  whom  have  been  diligently  occupied  in  carrying  out  their 
instructions. 

Besearcbes  in  the  department  of  archeology  proper,  or  the  ancient 
implements  of  stone,  metal,  and  earthenware,  were  also  prosecuted  on 


68      APPEHDIX  TO  THE  BEPOET  OF  THE  BECBETAET. 

a  large  scale,  esiiecially  od  tbe  south  coast  of  California,  where,  within 
the  historical  period,  the  tribes  were  auinerous  and  iutelligent.  These, 
however,  have  long  since  beeu  estenniuated,  aod  their  history  is  only 
to  l>e  read  from  the  articles  buried  in  their  graves. 

For  the  purpose  of  properly  working  this  field,  arrangemeDts  were 
made  jointly  by  the  iSinithsooian  Institution  and  the  Indian  Bureau 
with  Mr.  PituI  Schumacher  to  proceed  with  a  party  aud  prosecute  bis 
explorations.  Tbe  Treasury  Department  authorized  the  transportation 
of  the  party  to  the  islands  on  a  revenue-cutter,  and  the  War  Departiueut 
furnished  rations  at  cost  price,  us  well  as  teuts,  &c.,  while  the  Uuited 
Suites  Coast  Survey  extended  the  courtesy  of  one  of  its  surveying- 
vessels,  under  Captain  Taylor.  With  these  facilities,  Mr.  tSebumacber 
gathered  a  large  number  of  articles,  some  tons  in  weight,  aud  repre- 
senting a  great  variety  of  very  choice  a|>ecimeus,  such  as  stone  mortars, 
pestles,  ornameuts  of  stone,  shell,  bone,  &c. 

Simultaneously  with  this  labor  of  Mr.  Schumacher,  Lienteuant 
Wheeler,  of  the  Engineer  Bureau,  had  a  party  In  the  vicinity  of  Santa 
Barbara,  in  charge  of  Dr.  H.  G.  Yarrow,  which  also  made  important  col- 
lections. In  tbe  same  field  and  with  satisfactory  results,  Bev.  Stepheu 
Bowers  has  also  beeu  occupied  in  behalf  of  the  Centeuoial  display. 

Uuderstanding  that  there  were  numerous  remains  of  a  similar  charac- 
ter iu  Oregon,  Mr.  Schumacher,  with  a  small  party,  proceeded  Ihei'e  in 
Sept^'mber  last,  and  obtained  some  articles  of  interest. 

The  many  correspondents  of  the  SraitbsoDian  Institution  were  also  in- 
vited, by  means  of  a  circular,  to  make  contributions  to  tbe  same  depart- 
ment. The  returns  have  already  been  very  great,  amonutiug  tu  luauy 
thousands  of  stone  implements  of  every  kind  and  character. 

In  some  instauoes  gentlemen  who  were  not  willing  to  present  their 
collections  permanently,  bavecoDsented  to  lend  them  for  the  Exhibition, 
and  these  will  he  carefully  kept  separate  aud  returned  at  its  close. 

The  labors  of  Mr.  Swan,  like  those  of  Mr.  Schumacher,  were  greatly 
facilitated  by  the  action  of  the  Treasury  Department  in  placing  the 
revenue-cutter  Oliver  Wolcott  at  his  disposal,  by  means  of  which  he 
was  enabled  to  visit  many  Indian  tribes  on  Puget  Sound  and  elsewhere, 
otherwise  inaccessible. 

In  addition  to  what  has  already  been  acknowledged,  the  War  Depart- 
ment has  also  rendered  much  assistance  by  instructing  quartermaLters 
to  receive  and  forward  packages  delivered  to  them  for  the  purpose  of 
the  Ceiiteunial  display.  The  amount  of  material  thus  obtained  from 
alt  sources  has  been  very  great,  and  is  continually  increasing,  so  that 
there  is  little  question  that,  so  far  as  inanimate  objects  are  concerned, 
scarcely  anything  will  he  wanting  in  tbe  elements  of  a  satisfactory  ex- 
position. This  will  contain  several  hundred  lay  figures,  of  life  size, 
properly  dressed,  with  the  clothing  and  ornaments  of  their  own  tribe, 
illustrating  their  various  grades  of  rank  as  well  as  ages  and  sex,  as  also 
models  or  actual  representations  of  their  dwellings,  their  boats,  snow- 
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Bboes,  borses  and  ^ogs,  and  tbeir  trappings,  implemeDts  of  linuliiig  iind 
fishing,  agricultural  tool»,  and  indeed  everytbing  el«e  that  caii  be 
thought  of. 

Among  the  more  conspicnoas  objects  already  collected  b.y  Mr.  Swan 
are  a  Haldiih  canoe,  60  feet  long,  8  feet  wide,  and  4  feet  high,  cut  from 
a  single  log  of  cedsr,  profusely  ornamented  with  carvings  and  paintings 
iu  the  manner  of  the  natives,  with  several  other  canoes  30  feet  long; 
also  several  carved  postM,  00  feet  high,  uuch  as  are  set  in  front  of  the 
dwellings  of  the  Haidali  eliiefs;  niiiteiiHiK  for  a  complete  dwelling,  100 
feet  long  by  ^0  wide,  and  many  other  things  not  necessary  to  enumerate. 

The  selection  of  ethnological  objects  for  exhibition  at  the  Centennial 
has  been  intrusted  to  Dr.  Charles  Kan,  one  of  the  most  eminent  of 
American  ethnologists,  who  is  preparing  an  elaborate  report  upon  Ihe 
subject,  vitb  nnmerous  illustrations,  which  will  shortly  be  printed. 

One  feature  which  promised  to  be  of  very  great  interest,  but  which 
the  reduction  of  the  estimates  for  the  Government  display  rendered  im- 
practicable, was  that  of  an  exhibition  of  living  representatives  of  rlie 
principal  Indian  tribes,  each  series  to  embrace  from  four  to  eight  per- 
sons, of  different  sexes  and  ages,  to  be  brought  to  Philadelphia  with 
their  native  clothing,  implements,  utensils,  apparatus,  and  dwellings; 
the  whole  to  be  grouped  oq  a  reservation  of  the  Centennial  grouuds, 
where  they  could  carry  on  their  various  occupations.  Including  the 
practice  of  their  aboriginal  arts;  the  Nuvajoes  to  show  tbeir  methods 
of  weaving  blankets  and  belts;  the  Pueblos,  their  manufacture  of  pot- 
tery ;  the  Piutea,  the  coustrnction  of  their  stone  implements ;  other 
tribes  tbeir  basketworlt ;  the  Blackfeet  their  method  of  dressing  buffalo 
and  other  skins,  &c.  The  plan  embraced  the  presentation  of  some 
twenty  or  more  tril>e!<,  Iroin  the  Esqnimaux  of  Korthwestem  Alaska 
to  tbe  Seminole,  and  from  tbe  Passumaquoddy  Indians  of  Maine  to 
those  of  San  Diego,  California.  The  expense  of  sucb  an  enterprise 
would,  of  course,  be  very  great,  involving  not  only  tbe  transportation  of 
.the  ludians  and  an  agent  and  interpreter  to  and  from  Philadelphia, 
but  also  their  subsistence  dnring  the  exhibition.  There  is  reason,  how- 
ever, to  believe  that  no  feature  on  that  occasion  would  be  more  inter- 
esting to  our  own  people  aud  to  foreign  visitors  than  the  one  referrL'd 
to;  and  it  is  to  be  hoped  that  authority  may  be  granted  by  Congress,, 
in  season  for  the  purpose.  In  anticipation  of  sucb  action  the  Indiau 
agents  have  been  instrnctetl  to  make  their  selections  of  families  and  be 
in  readiness  to  act  wben  notified  by  telegraph  or  otherwise. 

I  have  thus  presented  a  sketch  of  tbe  displays  that  are  considered 
desirable  for  the  Smithsonian  Institution  and  the  United  States  Fish 
Commission  to  make  in  the  International  Exhibition,  although,  to  carry 
it  out  to  its  utmost  completeness,  so  as  to  be  a  credit  to  the  nation, 
wilt  reqoire  tbe  appropriation  by  Congress  of  tbe  remainder  of  the  sum 
originally  estimated  as  necessary  for  tbe  purpose.  A  work  of  sncb 
magnitude,  of  course  requires  tbe  employment  of  a  great  many  persons, 

.C.cogic 


70      APPENDIX  TO  THE  EEPOET  OF  THE  SECRETARY. 

as  well  as  mnch  es[>eD8e  for  the  acqnisitioQ  of  objects  and  tbeir  prepa- 
ratioD  for  exhibition. 

A  large  force  of  taxidermists  is  at  present  engaged  at  the  Smithsonian 
Institution  in  doing  the  necessary  work,  and  sufficient  progress  has 
been  made  to  warrant  the  belief  that  with  sufficient  means  everything 
will  be  completed  in  time  for  the  opening  of  the  Exhibition.  The  cost 
of  pntting  these  articles  in  attractive  caaes  will,  however,  be  very  con- 
siderable, and  mnst  be  provided  for. 

Ad  importaut  consideration  in  connection  with  these  displays  is  the 
fact  that  their  service  will  not  l>e  limited  to  the  period  of  the  Centennial 
year ;  but,  as  the  material  all  belongs  to  the  Uovernment  and  to  the 
Kational  Museum,  it  will  all  be  brought  back  to  Watthington,  where, 
with  proper  facilities  to  be  furnished  by  Congress,  it  will  be  displayed 
to  interested  visitors,  it  is  to  be  hoped  for  centuries  to  cume. 

So  far  as  the  ethnological  display  is  concerned  it  is  quite  rea- 
sonable to  infer  that  by  the  expiration  of  a  second  hundred- 
year  period  of  the  life  of  the  American  republic,  the  Indians  will 
have  entirely  ceased  to  present  any  diHtinctive  characters,  and  wdl  be 
merged  in  the  general  population.  It  is  more  than  probable  that  the 
ethnological  collection  now  being  made  by  the  Government  will  be  the 
only  exposition  of  the  past ;  and  with  each  succeeding  year  these  speci- 
mens will  become  more  valuable  and  more  highly  appreciated. 

The  permanent  exhibition,  too,  so  complete  and  exhaostive,  of  the 
mineral  wealth  of  the  country  will  also  be  a  matter  of  great  importance. 
It  is  proposeii  to  arrange  these  collections  by  States,  and  even  by  miU' 
iug  districts,  and  as  new  mines  are  opened  to  have  them  properly 
exhibited  in  their  series.  Nowhere  else  than  in  Washington  coold  snch 
a  collection  be  brought  together,  and  nowhere  else  would  it  be  of  so 
great  service  in  furnishing  the  means  for  a  proper  appreciation  of  the 
mineral  wealth  of  the  Territories  and  of  the  different  States.  The  same 
reasoning,  of  course,  applies  to  the  other  departments  of  the  animal  re- 
sources of  the  United  States,  and  of  the  fisheries ;  aud  the  whole,  when 
comhinecl,  may  be  made  to  constitute  a  perpetual  exhibition  of  the 
lesources  of  the  country,  as  derived  from  the  animal  and  mineral  king- 
doms, as  well  as  from  its  ethnology. 

lu  this  connection  it  must  not  be  forgotten  that  the  expense  of  pre- 
])ariug  the  special  anthropological  collection  for  the  Centennial  has  been 
borue  almost  entirely  by  the  Indiau  Bureau,  from  its  portion  of  the 
Centennial  fund  given  by  Congress  to  the  Interior  Department.  The 
direction,  however,  of  the  work  has  been  intrusted  by  the  Commissioner 
of  Indian  Afi^irs  to  the  Smithsonian  Institution,  as  the  collections  made 
will,  under  the  law  of  Coogress,  become  ultimately  a  portion  of  the 
National  Museum  under  its  charge. 

It  will,  however,  be  readily  understood  that  the  Smithsonian  Baild- 
ing  will  be  entirely  inudeijuute  to  accommodate  this  collection  ou  its 
return  from  Philadelphia,  especially  as  even  now  it  is  overcrowded  and 
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packed  Troin  top  to  bottom  witti  tlioDSiinds  of  boxes,  for  the  proper 
exiiibitioa  of  the  coDtents  of  wbich  tbere  i»  no  space  or  opportunity  at 
tbe  present  time.  It  is  to  be  hoped  that  actioo  at  an  early  day  will  be 
taken  by  Congress  lookJDg  toward  a  proper  provision  for  this  emergeocy, 
especially  when  it  is  realized  that  the  materials  are  thus  available  for  a 
National  Musenm  that  shall  be  eqnal,  in  its  extent  and  completeness  and 
in  its  educational  advantages,  to  that  of  any  nation  in  the  world. 

The  coUectioaa  made  directly  through  the  Oovernmeut  appropriations 
will  also  be  very  largely  supplemented  by  the  donation  of  series  of 
American  and  foreign  exhibitors,  a  very  large  proportion  of  which  will 
be  placed  at  the  disposal  of  the  United  States  Go%'ernment. 

Another  subject  which  will  require  early  consideration  will  be  the 
best  mode  of  distributing  the  duplicate  specimens,  of  which  vast  num- 
bers will  be  on  band  at  tbe  close  of  tbe  Esbibition,  and  it  is  probable 
that  an  appropriation  by  Congress  will  be  needed  for  the  arrangement, 
labeling,  packing,  and  boxing  of  these  specimens.  Several  hundred 
sets  of  these  objects  can  be  made  up  for  the  principal  educational,  liter- 
ary, and  scientiflc  institntions  throughout  the  conutry. 

It  may  be  remembered  that  several  years  ago  Congress  appropriated 
$10,000  for  the  expenses  of  distribnting  the  duplicates  then  in  the 
National  Museom,  with  tbe  proviso  that  tbe  freight  be  paid  by  the 
recipients.  Under  this  enactment  nearly  a  quarter  of  a  million  of 
labeled  specimens  were  supplied  to  several  hundred  institutions  through- 
out the  conutry,  and  hare  doubtless  answered  an  excellent  purpose  in 
famishing  the  means  of  instructioD.  Tbe  surplus  available  for  snch  a 
distribution  at  the  close  of  the  International  Exiiibition,  even  after  all 
exchanges  have  been  made,  will  be  very  much  greater  than  ou  the 
occasion  referred  to. 

Eespectfully,  yoara, 

SPENCER  F.  BAIUD, 
Bepretentative  of  the  Smitkgonian  Imtituiion 

and  of  the  Department  of  Food-Finkcs  in 

Government  Centennial  Board. 

Prof.  Joseph  Eenbt, 

Secretary  Smithgonian  Imtitutioji. 
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Table  shoicing  tlie  number  of  entries  in  the  record-books  of  the   United 
States  Sational  Mriseum  at  the  close  of  the  years  1874  and  1S75,  reject- 

ively. 


Clam. 

1874. 

IWS. 

66,361 

13,e08 
14,40(j 

n.tna 

2,204 
100 
25,757 
3,142 
7.727 
9,178 

iu,4ir> 

8,410 

3,I4U 

7,905 

1^7,7411 

1^,078 

ADDITIONS  TO  TDE  COLLECTIONS  OF  THE  SMITHSONIAN 
INSTITUTION  (UNITED  STATES  NATIONAL  MUSEUM)  IN 
1S75. 

Abbott,  Dr.  C.  C.  Cast  of  prehistoric  mask ;  box  aod  package  of  airov- 
points  fmm  New  Jersey. 

Abert,  QeueralJ.  T.    Skin  of  albino  cedar-binl,  {Ampelia  cedrorum.) 

Adam,  Joneph  S.    Si)eciu)eDS  ol'  marble  from  Canaau,  Conn. 

Adams,  Qeorge  R.  Three  skins  of  fnr-seal  (Callorhinus  ursinus)  and 
skiu  of  arctic  fox  { Vutpes  lagopus)  from  Suint  George's  Islaod,  Pry- 
bilov  group,  Alaska. 

Aiken,  Charles  E.  Skin  of  Abort's  squirrel,  (Sciurus  Abertii;)  eggs  of 
rnfous  owl,  {Scops  fiammeala,)  Woodbouse's  jay,  {Cyanocitta  Wood- 
housii,)  blue  partridge,  [Catlipepla  squamata ;)  skins  ofltocky  Monnt- 
ain  sbeep,  (Oct's  montana;)  5  ^kitia  of  tnouiitaiu-buHalo,  (Bison  ameri- 
canus;)  and  specimens,  in  Sesh,  of  coyote,  (Canis  latraus,)  2  lynxes, 
{Lynx  ruftis,)  and  jack-rabbit,  (Lcpus  calloHs,)  from  Colorado. 

Akhurst,  John.    Stone  pestle  from  Croton  Lake,  N.  Y. 

Alaska  Commercial  Company,  San  Francisco,  Cal.  Nine  mummies  from 
Kagemil  group,  Aleutiau  Islands,  Alaska,  and  one  from  Prince  Wil- 
liam's Sound ;  20  skins  of  fur-seal,  (Callorhinus  ursinus,)  from  Alaska, 
5  of  sea-lion,  {Eumelopias  stelleri,)  and  many  other  objects. 
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AJdrwh,  Clutrles.    Specimeut)  of  wood  cut  by  etone  ax,  from  Colorado; 

flay  pipe  from  San  Jaaii  Kivvr,  N,  Mex. 
Ambler,  R.  G.    Specimens  of  miuerats  from  West  Virgiuia. 
American   Sardine   Company,  New   York   City.      Ooe  dozen   boxes  of 

"Auiericaii  HitrdiueM,"  (Brecoortia  menhaden,)  preserved  in  oil. 
American  Whip  Company^  Westfield,  Mass.    Collection  illustrating  man- 

ufiicture  of  whips  from  wbalebone. 
Ames,  James  T.    Barrel  and  box  of  emery  specimens  from  Chester,  Mass. 
Andcnon,  William.    Arrow-heads,  x>olished  stones,  &c.,  from  Koseville, 

Ohio. 
Anderson,  W.  F.    Specimens  of  galusite  from  Virginia  City,  "Sev. 
Angel,  J>r.  Manuel  Uribe  y,  and  Luis  Johnson,    Earthenware  from  Indian 

graves  iu  Maiiizalez,  Culombia,  S.  A. 
Aquarial  Qardena,  Boston,  Mass.,  ( W.  E.  Baker.)  Two  specimeoa,  in  flesh, 

of  common  seal,  {Phoca  vituUna.) 
Amy,  General  W.  F.  M.    Specimens  of  implements  and  clothing  of 

Kavajo  and  Apache  Indians  of  Arizona;  insects  from  Bouito  CaQou, 
-     Arizona. 

Babeock,  Dr.  W.  H.    Alligator  eggs  and  oil  from  Central  Florida. 
Bagotj  Samuel  0.    Specimens  of  rook  from  St.  Michael's  Cave,  Mediter- 
ranean. 
Bailey,  W.  B.  F.    Specimens  of  stone  implements  and  qaartz;  1  box 

ethnological  specimens  from  OrifSn,  Ga. 
Baird,  0.  W.,  Passed  Assistant  Engineer,  U.  S.  N.    Wooden  image  rep- 
resenting a  "  frog-tamer,"  made  by  Indiana  of  Sitka,  Alaska. 
Baird,  Prof.  A'.  F.    Sioux  clay  pipe.     See  under  Waskingtany  D.  C. 
Baker,  W.  E.    See  under  Boston,  AquariaX  Gardens. 
Balhu.  IV.  ff.    Small  stone  implement  from  Niagara  Biver,  N.  Y. 
Baltimore,  J.  D.    Interttpinous  process  of  fish. 
Banks,  Montague.     Specimen  of  hell-bender  {Secturus  lateralis)  from 

Manitiilm. 
Barker,  W.  P.    Si>ecimen  of  giant  beetle  [Dgnastes  hereules)  from   Ala- 

bamu. 
Barties,  Q.  W.    Specimens  of  Jamping  seeds  from  San  Diego,  Cal. 
Bamum,  Hon.  P.  T.    Skeletonsof  eland, {Of'e(uoamnia,)giraffe,(6iraJfa 

camelopardaiis,)  sea-lion,  {Zalopkits  GUlespii,)  and  specimens,  iu  flesh, 

of  ostrich,  {Sfruthio  camelus,)  Malayan    tapir,    {RMnochcerus  suma- 

trantts,)  and   manatee,  {Trtcket^ua  manatus ;)  2  black-neck    swans, 

{Cygnvs  nigrieollis.) 
Bar  licit.    Dr.    E,    H.    Living    specimeus    of    golden    eagle    {Aquila 

chrysaiitos)  from  Maryland. 
Baity,  Juneph  H.    Skins  of  rabbit,  {Lepus  americanua,)  weasels,  {Putoriua 

vison,  noveboracensis,  and  hngteauda,)  and  squirrel,  {Sciurus  hudsoniut,) 

and  skeletons. 
Bauermeister,  Beo.  W.  Q.  0.    Minerals  from  Indiana. 
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Bauaett,  S.  P.  Specimeos  of  heiring  {Clupea  karengus)  &oA  of  sardiDea 
from  lower  St.  Lnwrence,  Cauacta. 

Bean,  T.  H.  Specimen  of  lesser  redpoll  {Mgiofk\ta  linaria)  from  Vir- 
gJDia;  collection  of  fresh-vater  fisbes;  twenty-five  bird-skins  and 
Bqoirrel  {Sciurus  hvdsonivs)  from  Pennsylvania;  skeleton  of  cow  {Bos 
taurus)  from  Virginia;  stone  dish  from  Pennsylvania;  ovaries  and 
spermaries  of  black  basa,  {Micropierua  mlmoide^,)  and  kettle  from  Indian 
grave  in  Pennsylvania. 

Beehler,  G.  B.    Skull  of  boar  {Sus  icrofa)  from  Colorado. 

Bendire,  Capt.  Charles,  U.  S.  Army.  Eggs  of  double  crest«d  cormorant, 
{Qraculugdilophus  ;)!ikiQS  of  gray-CTOvueA  Qaeh,{Levcosticteliltoralis  ;) 
Bohemian  waswing  (Ampelia  garrulua)  from  Oregon. 

Bemary,  Br.  F.  F.    Polished  stone  from  Missonri. 

Berthoud,  E,  L.  Box  of  ethnological  specimens;  two  boxes  minerals 
from  Colorado. 

Berthoud,  W.  B.  Siiecimen  of  giant  beetle  {Dyna»tea  Aerculet)  from 
Louisiana. 

Blact/ord,  Eugene  0.  Siieciniens  of  red  8iiapi)er,  (Luljanua  aya  ;)  hansi- 
caAa,(Sphyrwnapicnda  ;)toa\.\xf:A\\^rtmg,{Doroaomacepedianum  ;)\i9A- 
dank,  {Melanogrammua  a:glffirtua  ;)  bead  of  salmon,  (&'a/i?io  quinnat ;) 
crabs  and  lobsters ;  snnpper.  {Epinepketua ;}  albino  haddock,  {Jilelano- 
grammua  wglejinus ;)  Spanisb  mackerel,  (CyMum  maeulattim  ;)  pom- 
panos,  {Trackynotua  carolinva;)  terrapin,  {Ptychemya  decuaaata,)  anA 
yonng,  one  year  old ;  three  turtles,  [Ckehnia  mydaa ;)  grenadier,  {Ma- 
erurui  rvpealria  ;)  leatber-baek  turtle,  (Spkargiacoriacea  ;)  loggerhead- 
turtle,  (TAa^asgocAcfyg  caunna  i)  sturgeon,  (Acipenter ;)  long-tailed  file- 
fish,  (Alutera  euspieauda;)  spiny  box  fish,  {Cldlomycterua geometrictis  ;) 
sheep's-head,  {Arckoaargua  probatocephalus ;)  king-fish,  {Mentkima 
nebuloaua  ;)  big-eyed  heTting,  (Elops  aaurua ;)  cobia,  (Elacate canadus ;) 
boree-fleb,  {Vomer  tetipinnis;)  cero,  {Cybtvm  cabaUa;)  dolphin, 
{Coryphanaaeueri ;) mad-fish,  (Amiacalta ;)  drum,  {Fogoniaa chromia ;) 
sturgeon,  (Jcij)«R«er,-)  Qstsbei,  {Lobotea  surtnainenm;)  mullet,  (Jfuj/il 
linealua;)  carangids;  silver  gar,  {Belone  longirostrU ;}  goose-flsb, 
{Lophivs  americanua ;)  sole,  (Achirua  lineatua ;)  eel,  (Anguilla  boa- 
toniensia  ;)  egg-capsules  of  periwinkle,  (iSyco(^««/)  pike,  (^aox /)  com- 
mon fliit-fish,  {Paeudopleuronectes  americanus ;)  moon-eye,  {Hyodon 
tergiaua  ;)  shiucT,  [Stilbe  americana  ;)  whitefish,  (Core^niusp.;)  large 
mouth  black  boss,  [Micropterua  nigricans  ;)  catfish,  {Noturua  fiavua  ;) 
toad-fish,  {Batrackua  tau ;)  sucker,  [Catoaiomus  sp.;)  yellow  perch, 
(^Perca  fiavescenx ;)  canV,  {Br osmiits  americanua ;)  white  perch,  {Morone 
americanua;)  rock-fish,  [Roccua  lineatua ;)  brook-trout,  (Salmo 
/ontinalisf)  aea-robin,  (Prionotus  evolana  ;)  blneflsfa,  {Pomatomasaalta- 
trix ;)  salmon,  {Salmo  aalar  ;)  fresh-water  cusk,  {Lola macutoaa,)  from 
Fulton  Market,  N.  T. 

Blake,  Prof.  W.  P.    Eleven  boxes  of  minerals  from  various  localities. 

Boardman,  George  A,  Fonr  eggs  of  ring-neck  duck  (Fulix  eollaria)  from 
Milttown,  Me. 


ADDITIONS  TO  THE  COLLECTIONS  75 

Boehmer,  Qeorge  H.    Quartz-cry sCuls  from  Maryland. 

Booth,  O.  W.    S]>ecimeDa  of  minerals  from  Talladega  Coauty,  Ala. 

BosUm,  Mass.,  Aquarial  Gardens,  {W.  E.  Baker.)  Two  specimens,  in 
flesh,  of  commou  seal,  (Phoca  vituUna.) 

Bourse,  C.  J.,  jr.  OollecLion  illnatrating  miuer.il  resources  of  Columbia, 
liancaster  County,  Pa.,  and  Carroll  County,  Md. 

Bowman,  Peter.    Arrow-heads  from  Savannab,  Ohio. 

Bowman,  S.  C.  One  box  of  bird-skins ;  two  boxes  of  mounted  birds 
from  Illinois 

Boyd,  0.  R.  Collection  illustrating  mineral  resources  of  Wythe  County, 
Va. 

Boyd,  Dr.  Specimen  of  pike-percb  {Stvsostedinm  americanum)  from 
Tennessee. 

Brackett,  Lieut.  Col,  A.  6,  Specimeusof  gray -crowned  finch,  {Levcosticte 
tepkrocotia  var.  Uttoralis  ;)  skins  of  porcupine,  [Erethizon  dortalus)  and 
woodcbuck,  {Arclomya  monax ;)  ferragioeona  buzzard,  {Archibuteo 
ferrugineus ;)  ay&trov  hawk;  {Tinnunculus  tparverius  ;)  hawk,  (£«(«)) 
bittern.  {Botaurus ;)  sandpiper,  [Tritiga ;)  long-billed  curlew,  (Nu- 
mentu  longirostris ;)  spermophiles,  (SpermophUvs  trideoemlineatus  aod 
8.  richardsonii  v&r.  elegans  j)  elk,  {Cervua  canadensis)  in  flesb,  from 
Fort  Saunders. 

Bradley,  Prof.  F.  H.  Collection  illustrating  mineral  resources  of  East 
Tennessee.  North  Caniliun,  nud  Georgia. 

Brand,  G.  0.     Wbaling-gnn  and  bomb-lances. 

Bransford,  Dr.  J.  T.,  U.  8.  N.  Alcoholic  fishes,  shells,  and  minerals 
from  Isthmus  of  Panama. 

Breck,  Prof,  Robert  L.  Cast  of  prehistoric  medallion  fonnd  near  Bich- 
mond,  Ky. 

Briggs,  Ulysses.    Oriole's  nest  made  of  flax  from  Iowa. 

Broadkead,  Prof.  6.  0.  Collection  illustrating  mineral  resources  of  Mis- 
souri and  western  part  of  Illinois. 

Brown,  E.  Felt  from  bottom  of  U.  8.  gunboat  "Isaac  P.  Smith,"  sank 
during  the  rebellion  in  Charleston  Harbor. 

Brown,  Dr.  J.  J.    Specimens  of  shells  from  Gnlf  Stream. 

Bryan,  0.  N.  Specimens  of  fishes  from  Akocheek,  St.  Georges  County, 
Md. 

Bryan,  B.  B.    Specimen  of  meteorite  from  Mound  City,  Kans. 

Bryant  and  Warker.    Specimeua  of  shells  from  Detroit,  Mich. 

Buck,  Stuart  M.    Specimens  of  coal  from  Coalbnrgh,  W.  Va. 

Burckard,  Miss  8ophia.  Specimens  of  birds  [Falco  tinnunculws,  Citculus 
eanorus,  Turdm  lorqvatus,  Coccothrauites  vulgaris,  Saxicola  (BWintke, 
Pratinoolaruberta,Frinffillamontifringilla,Emberizasckncenicltts,Paru8 
cristatus,  Phyllopneuate  trochilus,  8lemus  vulgaris,  Rallus  aquaticus, 
Rallus porzana)  and  fishes  and  insects  from  Eostock,  Germany, 

Byrne,  Surgeon  G.  C,  U.  8.  JT.  Indian  pestle  from  Willet^s  Point, 
Mew  York  Harbor. 
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Valkina,  W.  W.    Box  of  freshwater  and  laud  shells  from  Chicago,  111. 

Calvin,  William.    Two  boxea  of  sheila  from  <JinciDDati,  Ohio. 

Canfield  &  Co.    Specimens  of  qiiartz-erysUils. 

Capron,  General  Sorace.  Lay  figures  of  Japanese  fiinuer  uud  his  wife. 
Screens  with  colored  drawiuga  of  Japaiteije  finhes. 

Carletf,  B.  J.  M,  Specimens  of  oysters,  clams,  and  razor  clams  from 
Dumerons  localities  in  the  vicinity  of  New  Yoik,  illustratiug  the  New 
York  oyster-trade, 

Carlisle,  Amna  M.    Specimens  of  galena  fioni  Tallahassee. 

Carpenter,  R.  C.    Si)ecimens  of  British  bii'ds'  eggs. 

Carpenter,  Lieut.  W.  X.,  U.S.A.  S[wcimons  of  birds' eggs;  inverte- 
brate fossils;  box  of  zoological  collections;  teeth  of  Brontotherium } 
insects;  invertebrate  fossils. 

Casey,  J.  Stone  hatchet,  hammer,  sinker,  itestles,  picks,  &c.,  from  Penn- 
sylvania. 

Central  Virginia  Manufacturing  Company.  Gopper-oics  from  the  vicinity 
of  ToIerMville. 

Ckace,  William.  Three  stone  axes,  three  stone  chisels,  and  one  qnartz 
arrow-head  from  South  Carolina. 

Chapman,  George  W.  Two  specimens  of  septaria;  fragment  of  an  aero- 
lite from  Waconda,  £ans. 

Chase,  A.  W.  Two  boxea  of  etbuologicn,  one  box  of  birds,  and  one  box 
of  fossils  from  California.     (Deposited.) 

Chester,  Capt.  S.  C.  Wooden  anchor  used  on  coast  of  Connecticut ; 
model  of  Noank  Bbar|>ey. 

Chicago,  III,  Academy  of  IScienees  of.    One  box  of  flsh-skins. 

Chiraz,  Mirza  Mohammed  Aly  Persan.    Peraian  coins  Irom  Poul. 

Christchureh,  New  Zealand,  Canterbury;  Museum  of.  A  collection  of  moa 
bones  from  New  Zealand. 

Christiania,  Noncay;  Boyal  Unicersity  of  Norway.  Mounted  reindeer; 
model  of  Laplander  and  sledges;  mosses  und  lichens;  carveil-wood 
articles  of  Norwegian  industry;  medals  of  Norway;  stone  pti|>er- 
weights;  diadem  made  from  fish  scales  and  eyes;  and  basket  from 
boiled  roots  of  pine-tree. 

Clark,  George.  One  keg  of  salted  wliitefish  {Coregonus  albua)  from 
Michigan.  *" 

Clark,  J.  S.  Eight  boxes  and  one  bale  of  fossils  and  ethnologica  of 
Kew  England;  imjilements  carved  from  whale's  teeth,  (P/tyse/er  macro- 
cephalus.) 

Clark,  Wilson  S.    Minerals  from  Connecticut  for  examination. 

Clark,  Dr.  W.  M.  Three  boxes  of  human  bones,  carved  figures,  (idolsT) 
mound-pipes,  earthen  vessels,  shell-beads,  gorgets,  chisels,  sinkers, 
chumkee-stoue,  &c.,  from  Tennessee. 

Clark,  William  S.    Rubbing-stone  and  arrow-points  from  Iowa. 

Clendennin,  Frank.    Three  Arapaho  scalps. 

Collett,  Prof.  Robert.    A  collection  of  marine  fishes  from  Norway. 
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Cox,  Prof.  E.  T.    SpoeinieDs  of  Lake  Tippecauoe  sisco  (Argyroaomua 

aiHco)  from  Iiidiaiiii. 
Cox,  John  F.    Siieuimeus  of  gypsum  from  Little  Rock,  Ark. 
Crittenden,  A.  E.    Tiiitiible  miide  from  jaw-bone  of  Bpertn-whale,  [Physe- 

ter  macrocephaltis.) 
Crufti,  W.  H.    Skiu  of  snake  from  Califoruia. 
Curlcy,  Rev.  Jamex.    Eskimo  Ikivs,  arrowH,  harpooos,  aod  flstiing-liues 

from  Alaska. 
Currier,  Qeorjje  H.    Monnted  badger  (Ttrndea  ainerieana)  from  Wiscon- 

81  u. 
Cvrrier,  J.  if.    Ethnological  specimeDS,  qnartzite,  bones  of  varioas  aoi- 

in.its,  and  earth  from  Indian  camping- ground  near  Bristol,  Vt. 
Gushing,  Frank  H.    Implements  from  Indian  grave,  bone-perforators, 

arrow.beads,  &c.,  from  Northern  New  York. 
Dabney,  William  C,  M.  J).    Carved  atone  bead  from  Monticello. 
Datl,  Hep.  C.  H.    Eleven  terracotta  figures,  Parses  hat,   and    sacred 

Brabminical  thread  from  Calcutta,  India. 
Dall,  William  H.,  V.  jS.  Coa^t  Survey.    Two  sea-lion  teetb  from  Pacific 

ocean;   coues  of  flr,  {Abies  sp.)  300  species  exotic,  75  species  east 

coast,  and  25  siiecies  fossil  mollusca. 
Davis,  0.  W.,jr.    Specimens  of  graphite,  liuooite,  cinder,  pig-iron,  &c., 

from  Katatidin  Iron- Works,  Me. 
Dawson,  Dr.  J.  W.    Ten  species  of  arctic  shells  and  Post-Pliocene  fossils. 
DeFrece,A.B.    Box  of  articles  manufactured  from  American   pearl- 
bearing  shells. 
Delano,  George,  &  Co.,  A'cto  Bedford,  Mass.    Samples  of  wliale-oils  and 

sperm-candles. 
Derry,  Charles   W.    Skin  of  piue-grosbeak  (Pinicola  enucleator)  from 

Colorado. 
Dexter,  Mr.    S|»ecimen  of  spear-flsb    sucker  [Rhombochirus  osleoekir) 

from  Vineyard  Haven,  Mass. 
Dick,  Dr.  F.  N.    Skin  and  skull  of  black-foot«d  ferret  (Putorius  nigripes] 

from  Nebraska. 
Dickeson,  M.  W.    Two  "  security-medals." 
Dillingham,  Joseph  R.,  and  Sumner  J.  Plumner.   Specimen  of  laud-locked 

salmon  [Salmo  sebago)  from  Maine. 
Dodge,  R.  F.,  Boston,  Mass.    Series  of  oars  and  paddles. 
Douglas,  Thomas  and  SVilliam  6.    Collection  illustrating   mineral  re- 

sonrces  of  Virginia. 
Dozier,  Dr.  G.  K.    (Jsseona  growth  from  jaw  of  mule. 
Dunedin,  Hew  Zealand,  Otago  Museum,  [Capt.  F.   W.  Rutton.)     Two 

boxes  of  fossil  bones  and  birds. 
Eaton,  D.  H.    Box  of  Indian  implements  from  Peotone. 
Edes,  Lieut.  B.  Long.    Seeds  of  camelia  (Camelia  japonica)  from  Japan. 
Edwards,  Daniel,    Two  specimens  of  buy  lynx  {Lynx  rufus)  from  Alle- 
gany Coonty,  N.  Y. 
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Edwards,  Vtnal  N',    See  ander  Wathing^n,  U.  8.  Commmion  fV«ft  and 

Fisheries. 
Edwards,  William  H.    SpecitneDS  of  cannel-coal  from  Coalburgh,  W, 
Va. 

Elliott,  Henry  W.    Pbonotitbio  rock  Tvith  spioel,  and  MyHUdw  from 

Saint  George's  IslaDd,  Alaska. 
Evans,  W.  Tf.     Birds  and  Indiau  antiqaities  of  Peru,  &c. 

Ferguson,  Maj.  T.  B.,  Maryland  Commissioner  of  Fisheries.  Young 
black  basB,  {Micropterus  satmoides,)  apecimeus  of  golden  carp,  {Cyprinus 
carpio,)and  tench,  [Tinea  rulgaris;)  three  cratea  for  packing  fiab-egge; 
modela  of  oystei'-boats  used  on  Chesapeake  Bay. 

Finick,  Dr.  Hugo.  Collection  of  pestles,  mortara,  mnllers,  carved  stone 
heads  of  animals,  stone  images,  (very  ancient,)  stone  balls,  obsidian 
cores,  flakes,  spear  and  arrow  beads,  pottery,  spindle-wborls,  handtes 
to  pottery  vessels,  &c.,  from  near  Cordova,  Mexico. 

Fitch,  F.  A.  Specimens  of  coral,  insects,  and  spear-heads  ftom  Ran- 
dolph, N.  Y. 

Fitkian,  Dr.  W.    Stone  ax  from  Eentncky. 

Flint,  Dr.  Earl,  Two  cases  coDtaining  stone  idols,  mortars,  chisels, 
pottery,  earthen  vases  of  difierent  kinds,  and  stone  Implements  from 
Sicaragaa. 

Flynt,  W.  N".,  tfc  Co.,  Monson,  Mass.  Specimens  of  granite,  in  the  form  of 
cubes,  from  Monson,  Mass. 

Foote,  Qeorge  B.    Specimens  of  mineral  trom  Montana. 

Fouch,  F.  W.  Specimens  of  fossil  teetb,  shells,  bones,  &c,  from  Badito, 
Colo. 

Fowler,  W.  H.    Living  otter  [Lutra  canadensis)  from  Maryland. 

Fox,  W.  H.  Skin  of  pine-creeping  warbler  [Dendroiea  pinus)  fh>m  New 
Hampshire. 

Friel,  Joseph.    Stone  and  iron  axes  from  Cloverport,  Ky. 

Fryer,  C.  G.    Sir  boxes  Cornish  sardines. 

Fuller,  C.  B.,  Curator  of  Portland  Society  Natural  History.  Box  of 
shells  from  Portland,  Me. 

Oabb,  Prof,  William  M,,  Director  of  Talamanca  Expedition.  Siiecimens 
of  stone  chisels,  lancets,  ancient  pottery,  pots,  dishes.  Images  of  ani- 
mals, dogs,  borsea,  &c.,  box  of  shells  from  Talamanca,  Costa  Bica. 

Galvin,  Thomas,    Stone  pestle  from  Ehode  Island. 

Garrett,  A.    Land  and  fresh-water  shells  from  Tahiti. 

Gattunger,  Dr.  August.    Specimens  of  European  mosses,  {Musd.) 

Gianque,  Florien.    Specimens  of  celt  bark -peelers  from  Ohio. 

Gibson,  J.  P.    Calcareons  rocks  from  Concord,  N.  C. 

Gilchrist,  James,    Specimen  of  mineral  from  Wheeling,  W.  Va, 

Gill,  Herbert  A.  Specimens  of  bats  {ScotopMlus  fuscus)  from  the  District 
of  Columbia. 

Oilliss,  Capt-  James,  U.  S.  A.  Black-tailed  deer  (Cartocus  macrotis)  and 
black-footed  ferret  {Putoriua  nignpes)  from  Cheyenne,  Wyo. 
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Olover,  Townend.    Specimen  of  malformed  carp  {Cyprinus  carpto)  from 

the  District  of  Columbia. 
Golden,  B.   ^Y.    Tliree  specimens  of  land-locked  amell  (Oamerus  sp.) 

from  Belgrade,  Me. 
Ooode,  G.  Browne.  Specimens  of  shad,  (Alosa  mpidUtima;)  mallet, 
{Mvgil  lineatus;)  spotted  aqaete^gue,  {Cyjtoscion  carotinenaia ;)  yellow 
perch,  {Perca  Jiaceacent ;)  gnn-flsb,  {Pomotis  aurcm;)  sucker,  {Cato- 
»U>mm ;)  CAtQsh,  {Amiurus  atrariva ;)  " ameits,'"  (Hybopsis  ;]  10  apec- 
imeoH  of  carp,  {Carastius  auratug ;)  pike,  {Eisox,)  from  Washington 
market ;  8  alligator-ukiuH,  ladiaa-tanued  deerskins,  from  Indian 
Biver,  Fla. ;  collection  of  fishes  and  reptiles  of  East  Florida;  ftpeci- 
mens  of  columbite  and  motybdeuite;  30  mallard-ducks,  {Anaa  boa- 
chaa;)  ^  i:&\>\>\t&,  {Lepua  sylvaticua ;)  130  living  animals  from  Florida, 
transmitted  to  Zoological  Gurdeua  of  Fhiladelpbis. 

Grant,  M.  N.    Soda  from  a  soda  lake,  Laramie  Plains,  Wyo. 

Grant,  William.    Specimen  of  harlequlu-suake  {Etapa  sp.)  from  Goora- 
litas,  Cbihuabua,  Mexico. 

Gray,  Arthur  F.    Box  of  shells  from  Cedar  Keys,  Fla. 

Qreen,  H.  A.    Copper  spear  from  Livingston  County,  New  York. 

Green,  Monroe  A.    Sturgeon,  (Accipenser  sp.)  S  days  old,  from  Hndson 
River. 

Gregory,  S.  S.    Hornet's  nest  from  Berea,  Ohio, 

Griaicold'a  {B.  B.)  School.    Indian  relics  from  Maryland. 

Oruber,  F.    Skull  and  skin  of  head  of  young  sea-lion  {Fumetopiaa  Stel- 
leri]  from  California. 

Qunnell,  T.  M.,  Medical  Director  U.  8.  N.    Featber-coat  from  Bering's 
Strait. 

Baigh,  Dr.  A.  V.    Indian  implements  from  Wellborn,  Ark. 

Bale,  Dr.    Specimens  of  orthoptera  from  Middle  Park,  Colo. 

Bamilton,  R.  J.    Indian  arrow-straigbteuer  from  Chapurito,  Mexico. 

EanUy,  Sylvanva.    One  hundred  and  five  species  of  mollusks  from  Eng- 
land. 

Bardeaburgh,  A.  R.,  surveyor-general  of  California.    Specimens  of  gold, 
silver,  qaicksilver,  and  lead  ores  from  various  mines  in  California. 

Bardenburgk,  G.  R.    Skins  of  six  species  of  birds  from  New  Brnnswick, 
N.J. 

Harlineaa,  Jamca.    Frontal  bone  of  hnman  skull. 

Earper,  0.  W.    Specimens  of  shells  from  Ohio. 

Bart,  J.  P.    Crystals  from  Kansas. 

Barvey  t£  Eolden.    Specimen  of  Virginia  rail  {Eallua  virginiana)  ftota 
Virginia. 

Sathaway,  G.  W.    Samples  of  ore  from  Tioga,  Pa. 

Bavea,  Williania  &  Co.    Skins  of  fnr-seal  from  Antarctic  Ocean  and 
samples  of  oils. 

Eazard,  Joseph  P.    Minerals  from  North  Carolina,  South  Carolina,  and 
Virginia. 
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Hempstead,  O.  S.  B.  Box  of  etbnologica  from  Portemouth,  Obio,  and 
viciuity. 

Bendemon.  J.  H.  Shoes  made  from  rattlesnake  aod  cbJcken-saake 
skiiiH,  tuuimd  deer-itkiu,  and  autidote  fur  rattlesnake's  bite  from  Ala- 
bama. 

Bering,  Dr.  G.J.  Skull  of  tapir,  borns  of  deer,  stone  implemeuta,  and 
bird-skills  from  Paramaribo,  Mexico. 

Berran,  Thomas  V.,  Prenident  Unirersity  of  Medellin,  Colombiay  S.  A. 
Living  ori:bi<ls  from  Colombia. 

Berrendean,  Captain.  S[H!cittien  of  Pseudopriacanthttg altu»  from  Wood's 
Hole,  Mass. 

Beyman,  Jvaac.    Mineral  from  Alabama. 

Bill,  A.  F.    Fragments  of  pottery  from  Masuntown,  Pa. 

Hill,  Dr.  B.  H.    C»»ta  of  stone  implements  from  Cincinnati,  Obio. 

Boderman,  Henry,    Malformed  hen's  egg. 

Bolmes,  F,  8.    Ancient  pottery  from  Charleston,  S.  C. ;  bnst  of  Osceola. 

Bolston  Salt  and  Plaster  Company.  Box  of  tiiilts  and  jilasteris  from  Salt- 
ville,  Va. 

Booper,  W.  E.,  &  Sons,  Baltimore,  Md.  Fyke,  trammel,  pnd  seine  nets, 
and  specimens  of  twine  utied  in  maunfacturing  flsb-nets. 

Hoskinson,  R.  M.    Five  univalve  (shells  from  Kansas. 

Bough,  Daniel.    Cast  of  stone  implement  from  Indiana. 

Eovgh,  Dr.R.  B.  Box  of  Iu<1ian  relics,  aiTOw-poiuts,  Indian  dresses, 
and  ethnologies  from  New  York. 

Hough,  Lewis  8.    Stone  pestles  from  Maryland. 

Bouston,  Edward.    Stone  implements  from  Irish  Grove,  Mo. 

Boy,  Dr.  P.  R.  Specimens  of  wbiteflsh  {Corcgonus  sp.)  and  burbot 
(Lota  maculosa)  from  Racine,  Wis. 

Boyt,  B.  F.    One  box  of  Unionida;  from  Iowa. 

Hoyt,  I.  H.    One  box  of  shells  from  Iowa. 

Bowe,B.M.  Thirteen  boxes  of  minerals,  illastrating  the  mineral  re- 
sources of  parts  of  New  Dampsbire,  Massachusetts,  Vermont,  New 
York,  Maine,  Rhode  Island,  &c. 

Bowland,  J.  8.    Ball-wbip  used  on  tbe  plains. 

Bunt,  J.  H.  One  box  Unionidte  and  one  box  stone  implements  tcom 
Ohio. 

Huston,  Lieut.  J.  T.,  U.  8.  A.  Specimen  of  beetle,  (Moiiohammus  titil- 
Uitor.)  « 

Hutchinson,  8.  Q.,  Johngtown,  if,  ¥.  Series  of  skins  and  gloves  illus- 
trating processes  of  glove- manufacture. 

Hutchinson,  H.  M.    Chinese  dog,  in  flesh,  [Canis  familiaris.) 

Hyatt.  H.  O.,  M.  D.    Specimens  of  alcoholic  fishes  from  Tiirboro,  N.  C. 

Janeway,  John  H.  Two  specimens  of  gophers  in  alcohol  from  Fort 
Wallace. 

Jewell,  Bon.  Earvey.  Specimens  of  brook-trout  {Salmo  fontinalis)  and 
land-locked  salmon  [Salmo  sebago)  from  Sysladobsis  Lake,  Me. 
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Johnson,  Luis.    See  uuder  Angel,  Dr.  Manuel  XJribi  y. 

Johnston,  F.  H.  S[>ecimon3  of  cod,  {0<ulu8 morrhua,)  haddock,  [Melano- 
gramm%u  agtejinm,)  and  hnke,  (Pkycis  chuss,)  from  MasBacIiusetts. 

Jones,  W.  B.,  passed  assistant  surgeon,  U.  8.  S.  Four  skulls  of  natives 
of  Honolalu. 

Jones,  Bev.  0.  M.    Wing  of  hawk  from  Iowa. 

Kaekler,  F.    Skull  (partial)  and  teetb  of  horse,  (Equus  ccAallus.) 

Kaucker,  William.    Specimons  of  minerals  from  Oregon,  aio. 

Keim,  M.    Insects  from  DanvlUo,  Va. 

Kempton,  G.  W.  Specimens  of  galena,  quartz,  copper,  auriferous  pyri- 
tes, &c.,  from  Essex  County,  Mass. 

Kercheval,  A.  W.    Specimeu  of  cannel-coal  from  Eomney,  W.  Va. 

Kershner,  Dr.  Edtcard,  V.  8.  S.  Sixteen  boxes  of  birds,  fishes,  woods, 
miueraln,  mammals,  &c.,  from  Australasia. 

Kidder,  Dr.  Jerome  H.,  U.  8.  N.  Fifteep  boxes,  one  barrel,  one  keg, 
natural-history  specimens  from  Kergnelen  Island. 

King,  C.  J.  Skio  of  porcupine  {Eretkizon  dorsatus)  from  Monot  Wash- 
ington, y.  H. 

Kinnett,  White.  Miner's  wooden  shovel  from  shaft  in  Washington 
County,  Mo.,  used  sixty  years  ago. 

Sinney,  Thomas  W.    Photographs  of  Indian  relics  from  Maysville,  Ky. 

Kirkby,  W.  W.  One  box  of  natural-history  specimens,  birds'  eggs,  and 
mammal  from  Hudson's  Bay. 

B^ulf,  Dr.    Lava-dust  from  Tryssil,  Norway. 

Knapp,  Dr.  James.  Paiut-cups  and  stone  implements  from  Louis- 
ville, Ky. 

Knight,  Joseph.    Specimens  of  minerals  from  Mount  Union,  Pa. 

Koberlin,  Frederick,  M.  D.    Map  of  "  Nova  Belgica  et  Anglia  Nova." 

Kratachoil,  Dr.  J.    Pottery  from  Cbiriqni,  Panama. 

Laing,  Dr.  J.  M.,  U.  8.  A.  Specimen  of  bat-fish  {Malthe  oubiifrons)  from 
Florida. 

Langille,  Eev.  J.  S.    Specimens  of  insects. 

Lapham,  Dr.  I.  A.    Box  of  shells  from  Wisconsin. 

Lapham,  I.  O.    Model  of  animal  mounds  of  Wisconsin. 

Latham,  James  H.  Specimens  of  fishes  and  iDrert«brates ;  eel-pot  from 
Noank,  Conn. 

Latimer,  W.  E.  Ten  barrels  and  sixteen  boxes  stone  and  other  relics 
from  Porto  Rico  and  elsewhere. 

Le  Baron,  J.  Francis.  Twenty  specimens  of  rod-poll,  [^giothua  Hnarta  /) 
sheila;  skin  of  snipe, (PelMfna  americana;)  and  insects  in  alcohol, 
from  Massachusetts. 

Leavenworth,  J.  H.  Specimen  of  Virginian  deer,  albino,  (Cariactts  vir- 
giniantis,)  from  Peshtigo,  Wis. 

Ledyard,  L.  W.  Pottery  from  shell-beap  mounds,  Florida ;  two  stone 
sinkers  from  Oneida  Lake,  and  other  stone  implements  from  Western 
New  Tork, 

S.  Mis.  113 C  ^  . 
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LewU,  Albert  E.    Pottery  from  old  Indian  village,  site  of  Hocfaelaga. 

lAllard,  John  B.  Stooe  pestle ;  box  of  boneB  of  IndiaD  children,  teeth, 
&c.,  (supposed  "  pigmies,")  and  costal  segment  of  tortoise,  from  Ten- 
nessee. 

LinSheimer,  Dr.  F.  Stone  spear  and  arrow  heads,  perforator,  &c.,  from 
New  Braunfelfi,  Tex. 

LindstrohH,  Dr.  G.  Thirty-one  species  of  invertebrates  from  the  Baltic 
Sea. 

Lloyd,  C.    Minerals,  fossils,  bones,  &c.,  from  Missonri. 

Lloyd,  L.  W.    Specimens  of  lignite  from  Marshall,  Texas. 

Loeic,  Dr.  Oiscar.    Steatite  from  Fichtelgebirge,  Germany. 

Louderhack,  W.  B.    Arrow-points  from  Kentucky. 

Lacas,  David.    Seeds  of  N^elumbium  lateum. 

Ludington,  C.  Three  bottles  of  yonog  shad  and  herring  from  the  Poto- 
mac Kiver. 

Lull,  Comr.  E.  P.,  U.  8.  N.    One  box  of  pottery  from  ITewport,  E.  I. 

LUtien,  Prof.  C.    Box  of  alcoholic  fishes  from  Sonth  America. 

LUtttcilz,  Lieut.  A.  S.  von.,  U.  S.  A.  Skin  of  golden  eagle  {Aquila  chry- 
saetos)  from  Wyoming. 

Lyford,  Dr.  William  H.    Hematite  aze ;  bear's  tooth  from  Blinois. 

McAdoo,  W.  G.    Indian  relics  from  Milledgeville,  Ga. 

McChesney,  Charles  E.  Specimens  of  ducks  (Spatula,  Aix,  Bucephala, 
and  Lophodytes)  from  Dakota. 

McClellan,  Dr.  E.,  U.  8.  A.  Deformed  skull  of  woodchuck  {Arctomys 
monax)  from  Kentucky. 

McClintock,  Frank.    Earth  from  bottom  of  Great  Salt  Lake,  Utah. 

McCrary,  Dr.  E.  W.    Minerals  and  ethnologica  from  Arkansas. 

McBvaine,  A,  B.    Stone  implement  from  Baleigh,  Iowa. 

McKetuie,  Dr.  N.  K.    Indian  implements  from  Wellsville,  Ohio. 

McKinley,  William.    Three  boxes  of  ethnologica  from  Milledgeville,  Ga. 

MeLeod,  Rev.  Robert  B.  Two  caribou  {Bangifer  oar&ou)  in  flesh ;  Can- 
ada lynx,  {Lynx  Canadensis ;)  (Yulpea  alopex  Tar.  fulvus;)  skins  of 
pine- grosbeak,  woodpecker,  Canada  jay,  &c.;  cross-fox  and  birch- 
bark  canoe,  from  Maine. 

McMahon,  Jamet.    Specimen  of  tabulate  coral  from  Indiana. 

Mc  WilHami,  Dr.  Skin  of  silver  clarion  [Myiadeatea  unicohr)  from  Mex- 
ico. 

ifocy,  S.  W.    Box  of  wooden  and  stone  implements  from  Polynesia, 

Malone,  D.  B.    Package  of  ethnologica  from  Indiana. 

Malizan,  Baron  von.    Sixty-five  species  of  shells  from  Norway. 

Manigault,  Dr.  0.  B.  Skeletons  of  oldwife  {Baliates  vetuta)  and  rattle- 
snake {Crotalus  adamanteus)  from  South  Carolina. 

Mann,  A.  S.  Specimens  of  sea-horses  (J!if|poca>Mj>KS8p.)  and  porcupine- 
fish  (Diodon  sp.)  from  Florida. 

Marcy,  J.  E.    Specimen  of  turtle  in  alcohol. 

Martin,  Dudley  A.    Package  of  Indian  relics  from  Pennsylvania. 
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Martin,  Sorace.    Bos  of  pottery  from  Corning,  Mo. 

Mather,  Fred.    Box  of  fresh   grayliug(TAy>MaKMS  tricolor)  wiH.   spawn 

and  embryos  of  same  from  Honeoye  Falls,  K.  Y. 
Matul4,  Juan  Ygnaeio.    Specimens  of  the  1,  2,  3,  4,  and  5  eruptions  cd 

the  volcano  of  Ceboruco,  Mexico. 
Maury,  M.  F.    Twelve  boxes  illustrating  the  coal  resonrces  of  West 

Virginia. 
Mazyck,  William  0.    One  package  of  unios  from  South  GaroUaa. 
Meeii,  Prof.  F.  B.    One  box  and  one  barrel  of  reptiles,  echinoderms,  &c^ 

from  Florida. 
Meigs,  Gen.  M.  C.    Geological  specimens  from  Indiau  Territory. 
Meigs,  Mrs.  M.  C.    Collection  of  Central  American  birds. 
Mercer,  Dr.  F.  W.    Bos  of  stone  implements  from  Anna,  HI. 
Mercer,  E.  W.    Box  of  stone  implements  from  Ohio. 
Merrill,  Br,  J,  C,  U.  S.  A.    Four  skins  of  European  tree  sparrow 

{Passer  Montana)  from  Saint  Louis,  Mo. 
Middleion  &  Carman.    Specimens  of  dolphin,  {Corypkccna  Seuerii,)  but- 

t«rfish,  {Piyronotus  triancanthus,)  and  black  radderflsb,  {Palinurichtkys 

perciformis,)  from  Fulton  Market,  N.  Y. 
Middletown,  Conn.,  Wesleyan  UniverHty,    Three  mounted  specimens  of 

Buteo polysomus,  and  Phahobmius  montanua,  from  Scnador  and  Pern; 

specimens  of  black-walnut  bird-stands. 
Mills,  Claris  Cast  of  fossil  shark's  tooth. 
MUner,  James   W.    See  nnder   Washington,  U.  8.  Commission  of  Fish 

and  Fisheries, 
Moffat,  E.  8.    Five  boxes  of  iron-ores  from  Morris  County,  K.  J. 
Monroe,  Charles  F.    Two  boxes  of  fossils  from  Annapolis,  Md. 
Moore,  N.  B,    Skin  of  Harlan's  Hawk,  (Buteo  Harlani.) 
Moores,  H.    Box  of  shells  from  Golnmbas,  Ohio. 
Moran,  Dr.  George  S.,  U.  8.  A.    Mounted  specimen  of  Virginia  rail 

{Ballut  Tirginianus)  from  Charleston,  S.  0. 
Morgan,  8.  B.    Specimen  of  coal  from  Tennessee. 

Morley,  J.  R.    Box  of  Bocky  Mountain  locusts,  from  ForC  Scott,  Kans. 
Morris,  8.  F.    Two  boxes  of  iron-ores  from  Quinnimont,  W.  Va. 
Morse,  Chai-lea  E.    Book  illustrating  puoisbmeuts  25  years  ago  in 

China. 
M\tnn,  J.    Box  of  oils  and  bone  from  whale's  bead  from  lie wfound land. 
Newberry,  Dr.  C.    Chest  of  bird-skins ;  zoological  eollevtion  from  Black 

Hills,  Wyo. 
Sete  Jersey  Zinc  Company,  Passaic,  N.  J.    Specimens  of  zinc  and  miner- 
als. 
Neicton,  Dr.    Box  of  fossils  from  Kansas. 
2fi4ikell,  G.  W.    Specimens  of  minerals. 

ificfcergon,  George  ¥.    Seal-skin  buoy  from  Greenland,  andrarions  arti- 
cles illustrating  wbalo-dshing. 
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Ximrod  Furnace  Company.    Box  of  tniDerale  from  TonngstowD,  Ohio. 

Jfbrton,  John  Y.  Box  of  aoGleut  pottery  and  other  ethuologica  from 
Pera. 

Owen  House,  Washington,  D.  C.  Specimen  of  "oyster-fish,"  {BafmcAtw 
tau^) 

Orcis,  Charles  F.    One  "Orvis  fishing-reel." 

Otis,  Colonel.    Skull  aod  {^sil  wood  from  California. 

OiideslyH,  Charles  L.    One  bottle  of  asbestos-oil. 

Ourley,  J.  B.    Box  of  fliot  hatchets  and  fosaila  from  Ohio. 

Pacific  Guano  Company,  Wood^s  Sole,  Mass.  Materials  for  makiDg 
guano. 

Painter,  Dr.  E.  One  box  of  ancient  pottery ;  2  boxes  birds  from  Gua- 
dalupe ;  7  boxes  and  1  package  etboologica  from  California. 

Palmer,  F.  W.    Stone  beads  from  Brockport,  N.  T. 

Pardon,  W.  P.    Package  of  ethnological  specimens  from  Maryland. 

Parish,  Grant.    Donble  egg  of  hen. 

Parrott,  R.  D.  H.    Box  of  "mineral  wood." 

Patterson,  Holmes  A.    Indian  atone  implements  from  Flint  Biver,  Miss. 

Patterson,  Dr.  D.  C.  Specimen  of  lignite  fonnd  66  feet  below  the  anr- 
fece,  Washington,  D.  0. 

Pease,  Harper.    Collection  of  mollosca  from  Sandwich  Islands. 

Phillips,  William.  Box  of  stone  implements  and  specimens  of  natural 
history,  alcoholic,  from  Georgia. 

Phcenix  Mines.    Box  of  minerals. 

Pierce,  E.  O.  Piece  of  Sir  William  Pepperell's  honee,  &c.,  in  Kittery, 
Me. 

Pierce, .    Small  arrow-points  from  Maysville,  Ky. 

Pike,  B.  0.  Two  yonng  specimens  of  salmon  {Salmo  guinnat)  fh>m 
Branford,  Conn. 

Plammer,  Sumner  J.    See  nnder  Dillingham,  Joseph  R. 

Potty,  Prof.  Felipe.    Specimen  of  Sarothrodus  amplexicollis  from  Coba. 

Pomeroy,  Mrs.  Mary  H.    Indian  clothing  from  western  plains. 

Potter,  Elihu  H.    Albino  eel  {Anguilla  bostoniensis)  from  Noank,  Conn. 

Potcell,  Samuel.    Stone  ax  j  2  cans  ofalcoholic  fishes  from  Kewport,B.  I. 

Powell,  Maj.  J.  W.,  Washington,  Interior  Department.  Five  boxes  of  fos- 
sils; skull  of  bison,  {Bison  americanus ;)  10  boxes  of  ethnological 
specimens ;  4  boxes  of  general  collection. 

Powers,  Stephen.  Box  of  Indian  implements  from  Snsaovilie,  CaL;  3 
boxes  of  Indian  implements  from  Pyramid  Lake,  Hev. ;  2  boxes  eth- 
nologica  from  Colorado.  See  Washington,  D.  C,  Smithsonian  Insti- 
tution. 

Price,  Henry  M.    Specimens  of  amethystine  quartz  from  Antioch,  Ya. 

Prior,  William,  jr.,  &  Co.,  Boston.    Specimens  of  haddock  and  hake. 

Providence,  R.  I.,  Brown  University,  of.  Skin  of  file-fish  {Batistes  vetula) 
from  Rhode  Island. 

Pulsifer,  Sidney.  Three  stone  axes  and  2  pieces  of  pottery  (deposited) 
from  Illinois. 
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Pyb<u,  Ben.    Box  of  stone  implements  and  specimen  of  coal-plant  from 

Alabama. 
Quail,  William.    Two  motbs  {Samia  ceeropia)  from  Pennsylvania. 
Bandh,  Mrg.  E.  ff.    Box  of  Indian  relics  from  Tennessee. 
Rawson,  Oovemor.    Eleven  Carib  sbell-cbisels  from  Barbadoes. 

Haymond  Coal  Company.    Box  of  coal  from  Raymond,  W.  Ya. 

Renfrew,  0.  R.,  <&  Co.,  Quebec.  Series  of  marketable  farsfrom  Labrador 
coast,  moccasiQB,  &c. ;  shark,  {Somniosusbrevipinnis  f)  white  porpoise, 
{Delpkinapterus  eatodon,)  from  Labrador. 

JReugSfJDr.  A.  Skalls  of  foxes  {Vulpes  ap.)  and  other  mammals  from 
Belleville,  111. 

Sliea,  Maj.  Alexander.    Indian  relics  from  Tennessee. 

Eicksecker,  E.    Skiu  and  egg  of  wren  (Catlierpes  mexicanus)  from  Texas. 

Bied,  James  S.,  M.  J).    Box  of  sknlls  and  Ute  arrows  from  Colorado. 

Bidgicay,  C,  W.  Collections  of  bird-skiua  and  living  fox  ( Vulpes)  from 
Moant  Garmel,  III. 

Bidgicay,  Robert.    Collection  of  vinea  from  Illinois. 

Robertson,  Augusta.    Fragment  of  fossil  fern  (f)  from  Arkansas. 

Robertson,  J.  L.    Specimen  of  mineral  from  Arkansas. 

Robertson,  W..  8.    Specimens  of  sediment  of  Arkansas  Eiver,  Ark. 

Robartson,  Capt.  Zephaniah.  Sperm-whale's  jaw  from  Congo  Biver, 
Africa. 

Roessler,  F.  E.  Three  boxes  and  one  package  ethnological  material  from 
Saint  Louis,  Mo. 

Roney,  0.  J.    Box  of  geological  specimens  ibim  Illinois. 

Ropes,  E.  E.    Indian  pottery  from  Florida. 

Budasilk,  J,  M.    Specimen  of  mineral  from  Virginia. 

Russel,  Bet^.    Specimens  of  fishes,  in  alcohol,  from  Massachusetts. 

Ryder,  Stephen  A.    Seal  {Pkoca  vilulina)  in  flesh  from  Princeton,  Alass. 

Sacramento,  Cal,,  Agassis  Institute.  Box  of  stone  implements  from  Cali- 
fornia. 

Salvin,  Osbert.    Box  of  birds  and  specimen  bird-case  from  England. 

Sanborn,  J.  K.    Silurian  fossils  from  Williamsport,  Pa. 

San  Diego  Cal,,  Academy  of  Sciences  of.  Photographs  of  Indiana  of  San 
Diego;  bird-skin;  skia  of  badger,  (Tcmdea  americaiia  ;)  and  skull  and 
ears  of  black-tailed  deer,  {C.  columbianus.) 

Sargent,  Bon.  A.  A.    Box  of  gold  and  silver  ores  from  Sitka,  Alaska. 

Sarg,  F.    Specimen  of  Honduras  turkey  [Meleagris  ocellala)  from  Coban. 

Savoy,  Louis.    Specimen  of  petritled  wood  from  Briglitwood, 

Scarborough,  J.  V.  B,  Collection  of  repliles  and  fresh- water  sheila  from 
Ohio. 

Schayer  Bros.,  Boston,  Mass.    Articles  made  from  alligator- leather. 

Schneck,  J,    Stone  and  iron  implements,  &c.,  from  Ohio. 

Schuemiann,  Carl  W.  Skin  of  barred  owl  (Symium  nebuhsum)  from  Vir- 
ginia. 

Schumacher,  Faul,  Fifty-one  boxes  of  ethnological  specimens  from 
Santa  Babara,  Cal. 
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ScupUain,  J,  R.    Specimens  of  epermopbile  {Spermopkilus  karrissii)  and 

crawfish  from  California. 
Seedg,  0.  E.    Skull  of  Oomanche  chief  from  Texas. 
Sevey,  J.  A.,  Boston,    Collection  illustrating  the  manufacture  of  vhale- 

bone. 
Shardlow,  Joseph.    One  box  of  carvings  from  American  ivory  and  ^wae. 
Shearer,  J.  8.    St>ecimen  of  aerolite  from  Forks  of  Solomon  Kiver. 
Shepard,  C.  U.    Box  of  minerals  from  Massachusetts. 
Shepard,  E.  W.    Indian  relics  from  Poughquay,  N.  Y. 
Sherman,  J.  M.    Specimen  of  mineral. 
Shirley  &  Son.    Fish-hatching  apparatus. 

Shoticell,  J.  R.    One  box  of  smelts,  &c.,  from  Baritau  Eiier,  S.  J. 
Shute,  J.  Q,    Stone  sinker  from  Jamaica  Plains. 
Sibley,  P.  B.    Box  of  stone  implements  from  Missouri, 
Slagle,  J.  TF.     Stone  implements  from  South  Carolina. 
Slater,  W.  F.    Ammonite  from  Cow  Island,  Upper  Missouri, 
Slocum,   George,      Specimen    of  billfish  (Eidejitorharn^ihvs  lovgiyostris 

from  Newport,  E.  I. 
Smith,  A.  F.    Specimens  of  silver-ore  supposed  from  Texas. 
Smith,  Tier.  C.  D.    Specimens  of  minerals  from  Macon  County,  N.  C. 
Smith,  E.  <7.    Chain  made  from  cherry  and  peach  pits. 
Smith,  Edirin,  U.  S.  Coast  Survey.    Two  Maori  and  one  Moriori  skulls 

from  Chatham  Islands,  South  Pacific.    See  under  Washingtun. 
Snyder,  Br.  J.  F.    Box  of  stone  disks ;  box  of  Indian  implements  from 

Illinois. 
Southicicic,  J,  M.  K.    Models  and  samples  of  flabing-tackle,  &c.,  used 

about  JTcwitort,  E.  I. 
Spangler,    George.     Arrow-heads    and    fossils     from     Madison,   Ind., 

quartz-crystals  from    Warm   Springs,    Ark.}   trtlobites,  fossil,  and 

brachiopodfi  from  Indiana. 
Sprague,  Stephen.    Specimen  of  ore  from  Mason,  Texas. 
Spring,  J.  A.,  and  S,  Bu^chman,    Birds'  nests  and  eggs ;  collection  of 

plants;    mutilated    specimen    of   chaparral-cock  {Geococcyx   eali/or- 

nianus)  from  Arizona. 
Spur  Mountain  Iron  Mining  Company,  Benry  if.  Walker,  President,    Box 

of  minerals. 
Stanago,  8.  W.    Box  of  shells  from  Ohio. 
Stanforth,  RioJuird,    Specimens  of  catfish  from  Maryland. 
Stanton,   Clarence  L,    Diminutive  arrow-i>oints ;  box    of   ethnological 

specimens  from  Maysville,  Ky. 
Steinherger,  Col.  A.  B.    Specimen  of  Palolo  mats,  canoes,  utensils  for 

cooking,  &c.,  from  the  Samoan  Islands. 
Stephens,  F.    Skin  of  spa,\rovi  (CoturniCHlua  passerinus)  from  Colorado 

Springs,  Colo. 
Sternberg,  Charles  W.    Eggs  and  birds'  nests  from  Kansas ;  box  of  fossils 

from  Nebraska. 
Stevens,  H.  A.    Specimens  of  decoy  ducks.  ^  I 
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Slevens,  D.  W.    Specimen  of  sucker  {Leptecheneis  nawratcoi^es)  ftom 

Yioejard  Haven,  Mass. 
8teven«on,  James.    Skin  aod  skeleton  of  Little  Chief  hare,  [Lagomya 

princeps.) 
Stone,  Liviiyston,     {See  under  Washington,  U.  S,  Commiaaion  of  Fish 

and  Fisheries.)    Collection  of  fishes  from  California;  two  boxes  of 

alcoholic  fishes  from  McCloud  Kiver,  California;  can  of  alcoholic  fishes 
from  Califoiiiia ;  four  packages  of  Indian  implements  fk>ni  McGloud 

Givei  Indians. 
Stratum,  Lorenzo.    Box  of  ethnological  stiecimens  from  Tennessee. 
Strode,  Steplien.    Supposed  silver-ore  from  Texas. 
Summerhayes,  Lieut,  U.  S.  A.    Scorpion  from  La  Paz,  Ariz. 
Sutro,  Adolph.    Cast-iron  model  of  "  Sutro"  tunnel. 
Swan,  J.  G.    Two  hoses  of  Indian  curiosities,  ^Northwestern  coast. 
Sweeney,  E.  0,    Box  of  alcoholic  specimens. 

Swift,  E.  E.    Baleen  of  fin-back  whale  from  Provincetown,Ma88. 
Taker,  Frank.    Two  birds'  nests  from  Ohio. 
Taylor,  Leieis  H.    Fresh-water  fishes  from  Snsquehanna  River;  one  jai 

of  brook-trout  (Salmo  fontinalis)  from  Luzerne  County,  Pa. 
Titompson,  John  A.    Bos  of  stone  disks  from  burial-mounds  iu  Jersey 

County,  III. 
Thomson,  John  H.    Arrow-head;  specimens  of  yellow  mackerel,  (Para- 

tra^!tus  pisqaetus ;)  banded  rudder-fish,  (ifoIafrocfiM  zonaltu)  file-fish, 

(Alutera  euspicauda)  &c. ;  whale-hoiit  gear,  from  Massachusetts. 
Throchnorton,  8.  E.    Specimens  of  salmon  from  San  Francisco  Bay,  Cal. 
True  and  Sutton.    Head  of  buffalo  {Boa  americanus)  from  Colorado. 
Tvne  and  Oraham.    Specimen  offish-hawk  {Pandion  earoUnmm)  from 

Fauquier  County,  Virginia. 
Turner,  Lucien  M.    Box  of  bird  skins  and  eggs  from  Saint  Michael's, 


Turner,  Samuel.  Specimen  of  mud  pup,  (JVenopoma  aUeghanie&siB)  lam- 
preys, aud  snakes  from  Mount  Carmel,  111. 

Twitehill,  B,  W,    Bos  of  fossils  firom  ladiana. 

Underwood,  William,  t£'  Sons.    Box  of  canned  meats. 

Vance,  Son.  Robert  B,    Leaves  of  plants  from  Macon,  S".  C. 

Van  Fleet,  Walter.  Skin  of  mnskrat  (Fiber  zibethicus)  ft«m  Watson- 
town,  Pa. 

Van  Noitrand,  J.    Box  of  stone  implements  from  Texas. 

Velie,  Dr.  J.  W.  Stuffed  specimen  of  curlew,  {lAmoaa  kudsonica)  two 
specimens  of  white-fronted  geese  (Anser  gambelU)  from  Chicago,  III. 

Waggaman,  J.  3.  Mounted  specimen  of  red-head  duck  {Aythya  ameri- 
caiia)  from  Washington,  D.  C. 

Walker,  Mrs,  Dora  H,    Two  boxes  of  fossils  from  Texas. 

Walker,  Dr.  E.  L.  Package  of  arrow-heads  and  two  living  menopomas 
from  Mansfield,  Pa. 

Wallace,  Charles  M.  Package  of  supposed  iufusorial  earth  from  Eich- 
moud,  Va. 
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Wallace,  John.  Brazilian  bead-dresa  made  of  beetle-wings;  head  of 
bifuik-tailed  deer,  {Cariacus  columbianus)  carcass  of  bird. 

WagtoTif  John,  surveyor-ffeneral,  Arizona ;  collection  of  mioeraU  tcoia 
Arizona  j  collection  of  iron  ores  from  ArizoDa. 

Wt^h,  J.  0.    Two  barrels  of  shells  from  Florida. 

Webber,  Mrs.  F.  P.    Specimens  of  arrow-heads  from  Georgia. 

Webber,  Mrs,  Mary  G,    Fossils  from  Alabama. 

Webster,  Colonel.  Specimen  of  little  blue  beron  {Florida  carulea)  from 
Potomac  River. 

WeeJa  and  Potter.    Sample  of  ambergris  from  Indian  Ocean. 

Weljley,  D.  P.  Virginia  deer  in  flesh  {Cariacus  virgintantis)  from  Cum- 
berland, Md. 

Wells,  S.  S.    Dried  potatoes  from  Jja  Junta,  F.  Mex. 

Welsher,  H.  W.  One  bottle  of  alcoholic  fishes  ftwm  Ferry  Landing,  Va.j 
one  stnrgeon  (Acipenser)  and  four  gar-fisbea,  {Lepidosteua  osaeus.) 

Wendt,  A.  F.    Box  of  minerals  from  New  York. 

Wesleycm  University.    See  under  Middtetojcn,  Conn. 

Wheeler,  Lieut.  Oeo.  M.  Collection  of  skins  and  alcoholic  collection  of 
mammals ;  two  boxes  of  fossils  and  minerals ;  eight  bnndred  and 
ninety  bird-skins,  six  nests,  eleven  eggs,  seven  hundred  and  sixty 
coleoptera,  forty-three  lots  of  hemiptera,  one  hundred  and  ninety- 
four  hymenoptera,  one  hundred  and  forty-five  lepidoptera ;  botanical 
collection  of  1874 ;  Indian  blankets,  qaivers,  &c. ;  six  skins  of  gray 
fox  {Vvlpes  littoralis)  from  Santa  Cruz,  Oal.;  tiro  boxes  of  type 
fossils. 

Wesehe,  Charles  E.    Specimen  of  beetle  ftom  New  Mexico. 

Wetherby,  A.  0.    Stone  implements  from  Ohio. 

White,  Dr.  0,  A.  Cast  of  fossil  tooth  from  Iowa;  fi^igment  of  the 
"  great  Iowa  meteorite." 

White,  W.  E.    Nest  and  eggs  from  Mebnnesville,  N.  C. 

Whiteaves,  J.  8.  Sixt«en  bottles  of  alcoholic  fishes  from  Saint  Lawrence 
Biverand  Gulf;  forty-five  species  of  shells  from  Gulf  ot  Saint  Law 
rence. 

Whitman,  0.  P.  Specimensofcrevalle  and  crab;  sea-mouse,  (Aphrodite) 
from  Massachusetts. 

Whitney  Armory.    Two  rifles  and  one  shot-gun,  breecb-loading. 

Wicks,  George  T.    Fossil  ore  and  (T)  brown  hematite. 

Wiggans,  John  B.  Steatite  pyramid  from  Cbula,  Amelia  County,  Va. ; 
unfinished  stone  implement  from  same  place. 

Williams,  Haven  &  Co.    Fur-seal  skins  from  Patagonia, 

Williamson,  Hon.  George,  U.  8.  minister,  Guatemala.  Ethnological  collec- 
tion from  Guatemala. 

Wilson,  A.  D.  Nest  and  four  efjgs  of  white-tailed  ptarmigan  {Lagofftts 
leticurus)  from  Colorado.     (Dr.  Hayden's  expedition.) 

Wilson,  Rev.  C.  W.    Two  copper  beads  fi"om  Wisconsin. 

Wood/orth,  Philip  R.  Specimen  of  horns  and  hoofs  of  domesticated 
bovines. 
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Woittter,  A,  F.    Specimen  of  marble  from  OoDoecticut;  arrow-potnts, 

and  old  CoDtioeotal  newspapers  and  Continental  sixt,y-flve-doIlar  note, 

1779;  specimen  of  Balamander  {Plethodon  erythronotm)  from  Gonnec- 

ticnt. 

Wright,  J,  W.  A.    Fossil  fish  from  Wyoming  Territory. 

Yarrow,  Dr.  H.  0.    Collection  of  foreign  shells ;  fossils  and  celt ;  collee- 

tion  of  alcoholic  fishes,  reptiles,  and  insects. 
Zoological  Society  of  London.    Fragment  of  "  new  marine  animal "  from 

Korthwest  coast  United  States. 
Waahingtoa,  D.  0.  : 
D^artment  of  State.    See  nnder  the  nume  of  George  WiUiamson,  U.  8. 

minitter,  Ovatemala. 
Treasury  Department,    United   States  Coast  Survey.    See  ander  the 

names  of  ^1,  W.  Chase,  W.  H.  Dall,  and  Edwin  Smith. 
War  Department : 
United  States  Army.    See  nnder  the  names  of  General  M.  0.  M^gs, 
Col.  A.  G.  Braekett,  Gapt.  Charles  Bendire,  Capt.  A.  W.  Corliss, 
Capt,  James  Gilliss,  Lieuts.  W.  L.  Carpenter,  J.  F.  Huston,  and 
George  M.  Wheeler. 
Surgeon-General's  Office,  United  States  Army  Medical  Museum,  [Dr.  G. 

A.  Otis  in  charge.)  Tonto  Apache  j  medicine- stick;  clay-pipe  from 
Virginia ;  feathered  honnet  of  Cheyenne  medicine-man  from  Kan- 
sas. See  also  under  the  names  of  Drs.  0,  C.  Byrne,  E.  McClellan, 
Elliott  Couea,  J.  M.  Zaing,  and  George  S.  Moran,  medical  officers 
United  States  Army. 

Surreys  west  of  the  one  hundredth  meridian,  Lieut.  G.  M.  Wheeler  in 
charge.  General  zoological  collections  made  hy  Drs.  H.  C.  Tar- 
row,  J.  F.  Bothrock,  and  Mr.  H.  W.  Henshaw. 

Signal-Service  U.  S.  Army.    See.  under  the  name  of  Sergeant  Imcien 
M.  Turner. 
Jfavy  Department,  U.  S.  A. : 

V,  S.  Navy.    See  nnder  the  names  of  Commander  E.  P.  Lull,  Lieut. 

B.  Long  Edes,  and  F.  M.  Gunnell,  Medical  Director  U.  8.  S,;  also 
jmAer  Fatsed  Assistant  Engineer  Q,  W.Baird, 

Bureau  of  Navigation,  Commodore  Daniel  Ammen.  Specimens  of 
ocean-bottom  between  San  Francisco  and  the  Sandwich  Islands ; 
dredgings  by  United  States  Steamer  Narragansett  in  Gulf  of  Cali- 
fornia, ComiMaitifer  George  Dewey;  natural-history  specimens  from 
Pacific  Ocean,  United  States  Steamer  Tuscarora.  See  also  under 
names  of  Drs.  Kidder,  Kershner,  Coues,  W.  H.  Jones,  T.  H.  Streets, 
and  Brans/ord. 
Interior  Department,  U.  8.  A. ; 

General  Land-Office.    See  under  the  names  of  Surveyors- Geiteral  L. 

Hardenburgh  and  John  Wasson. 
United  States  Geological  Survey  of  the  Territories,  {Prof.  F.  V.  Mayden 
in  charge.)    One  stone ;  nine  mammal-skins;  ten  ifkulls  of  mam- 
mals; two  skins  of  birds  from  Colorado. 
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United  States  Commission  of  Fish  and  Fisheries,  {Prof.  Spencer  F. 
Saird,  Commissioner.)    Ooe  faandred  and  fifty-foar  boxes  of  gea- 
eial  zoological  collectiona  from  Wood's  Hole,  Mass.,  and  viciDity, 
by  Prof.  A.  E.  Verrill,  G.  Brown  Ooode,  and  Tarleion  E.  Bean; 
two  large  tank  reptiles  and  tisbes  from  KiDstoQ,  N.  C. ;  specimea 
of  redfish  {Sci<B>iop8  oeellatua)  from  North  Carolina  ;  collection  of 
insects  from  KinstoD,  N.  C;  two  boxes  of  iosects  from  Wanhegan, 
III.,  and  collection  of  fislies  from  Potomac  Kiverf  by  James  W. 
Milner;  tbree  boxes  collection  of  fishes  from  California,  bos  of 
alcoholic  specimens  from  McCloud  Giver,  Cal.,    and    case   of 
ethnological  collections  from  California,  by  Livingston  Stone  ;  al- 
coholic fishes  from  Mississippi,  by  Frederick  Mather  ;  one  bottle 
of  natnral-history  specimens    from   Ferry  Landing,  Va.,  speci- 
mens  of   sturgeon    and    gar,    [Lepidosteus    osseus,)   by  ff.    W. 
WeUher;   skeleton  of  black-fish,  {Qlobicephalm  tnelas;]  box  of 
fish  from  Wood's  Hole,  Mass.;  baleen  and  chin  of  bnmp-back 
whale,  specimen  of  young  sea-salmon,  [Satmo  salar,)  baleen  of 
finback  whale,  conger-eel,  box  of  fishes,  invertebrates,  &c.,  eight 
boxes  of  fresh  fish,  specimens  of  Scomberesox  and  Pomolobm,  two 
skeletons  of  cow-fish,  and  skeleton  Grampvs,  by  Vinal  N.  Edwards; 
models  of  boats,  &o. 
Survet/  of  the  Colorado,  {Maj.  J.  W.  Powell  in  charge.)    Five  boxes  of 
fossils;  sknll  of  bison,  {Bison  americanus  ;)  ten  boxes  of  ethnological 
specimens ;  four  boxes  of  general  collection. 
Department  of  Agrieulture,  {Hon.  'Frederick  Watts,  Commissioner.)    Co- 
coons, &c.,  of  B,  mori;  200  living  fire-fiies,  Pkoiinus  {Elliperlampis) 
pyralis,  for  introdnction  into  Bermuda,  &c. 
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STATISTICS  OF  LITEKAEY  AND  SCIENTIFIC  EXCHANGES  IN  ISTS. 


Agent  and  couutry. 

To  Royol  Swedish  Acadew^  of  Stienoes,  Stockholm 

To  Koyal  Danish  Society  ol'Copeuhageu 

To  Kuyal  University  of  Norway,  Christiana,,., ■, 

To  L.  Wotkins  &  Co.,  St.  Petersburg, Russia 

To  Fr.  Mliller,  Ainaterdam,  for  Belgium 

To  Prof,  von  Baumhauer,BureauScientiGqueNi^i:laDdai^  Hut- 
To  Dr.  Felix  Fliigel,  Leipzic; 

Germany,  Austria,  Swilzerland,  aud  Greece 

To  Gustave  BossaDge,  Paris 

To  U.  Hcwpii,  Keale  IstitutD  Lomhardi  di  Scienze  e  Lettere, 

Slilano. 
To  William  Wesley,  London; 

Great  Britain,  British  posaessions  in  Asia,  &c 

To  AcodomiaRtial  daaSciencus,  Lisbon 

To  lieal  Academia  de  Ciencias  dc Madrid , .-. 

To  Cuba,  Beal  Universidad  de  la  Uabana.-- 

To  Chili,  University 

To  Mexico,  Sociedad  Mexicana  do  Geogiada  y  Esiadisca. 

To  Prof.  Biiriiieistor,  Buenos  Ayres 

To  Goorgutuwu,  British  Guiana 

To  Peru 

To  I-'oi'eign  go' 


Besides  tbese,  1  box  was  sent  to  Turkey  by  favor  of  the  AmericaD 
Board  of  Gommissiouers  for  Foreign  MissioDs  iu  BostoD,  aud  smaller 
boxes  to  Nicaragua,  Costa  Rica,  Guatemala,  Bogota,  Kiugston, 
(Jamaica,)  Trinidad,  (Port  of  Spaiu,)  St.  Pierre,  Martinique,CivpeTown, 
is'atal,  St.  Helena. 

Oovernment  exchanges. 

Buies. 

To  Govemnjent  of  Ontario,  Toronto,  Canada 2 

To  Parliamentary  Library,  Ottawa,  Canada I 

To  France,  Portugal,  Swedeu,  Turkey,  set  of  6  boxes 24 

To  Mexico,  Brazil,  Argentine  Republic,  set  of  6  boxes  each 18 

To  Belgium  and  Chili,  4  boxes  each ..  8 

To  Japan 1 

Total 54 
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PACKAGES  RECEIVED  BY  THE  8MITHS0NUN  INSTITUTION  FEOM  EUKOPB, 
ETC.,  IN  1875,  FOE  DISTBIBUTION  IN  AMERICA. 


No. 

Oakland  .- 
Univeraity  of  California 1 

Saeramenlo  ; 

California  laatitntion 1 

Geological  Survey  of  California 7 

SocrameDto  Agricultural  Societ; 1 

State  Library 3 

San  Frandaco : 
California  Academy  of  Nataral  Sci- 

Historical  Society.. 1 

Mayor  of  tlie  City  of  San  Francisco. .  1 

Mercantile  Library  AHaociatioii 2 

Slocklon  .- 

California  Insane  Asylum 1 

cosNEcriccT. 
Hariford :      ■ 
Couneeticut  State  Board  of  Agriculture      1 

YouDg  Men's  Institute 'i 

New  Haven : 

American  Jonrual  of  Science  and  Arts  54 

American  Oriental  Society ii(> 

Connecticut  Academy  of  Arts  nod  Sci- 
ences   107 

SliefSeldScientiflo  School 1 

Yale  College 11 

Yale  Collejje  Observatory S 

Yonn£  Hen^s  Christian  Association 1 

Young    Men's    Christian  Association, 

(German) 1 

Georgetown  ; 

Qeorgetonn  College 

Wathitigtaa : 

Board  of  Indian  CommiaaionerB 

Bureau  of  Education.. 

Bureau  of  Navigation 

Bureau  of  Ordnauceand  Hydrograpby 

Bureau  of  Statistics 

Census  Burean 

Chief  of  Engineers 

Coast  Survey 

Columbian  Ctillego 

Commissioners  of  the  District  of  Co- 
lumbia   

Department  of  Agriculture 

Eufcineer  Depart  nicnt 

Geueral  Laud-OBJce 

Geological  Survey  of  thj  Torriforiea. 

Hydrographic  Office 

Interior  DepartmcuC 

Library  of  CongrtNS 

Medical  Society  of  tlm  District  of  Co- 
Imnbia. 

National  Aca<lemy  of  Sdi'BCH 

Nautical  Almanac 


District  Colvmbi  a— Continued.  Ko, 
Waihinglon ; 

National  Deaf-Mute  College ..  -  I 

Naval  Observatory 58 

Navy  Department ...... 2 

Ordnance  Bureau 1 

Patent-OfBce 131 

Public  schools 1 

Signal  Office 30 

State  Department 3 

Surgeon-General's  Office 13T 

Swedish  and  Norwegian  Legation 1 

Treasury  Department 'i 

War  Deparlmpnt 6 

Young  Men's  Ctiristian  Association ...  1 

Chicago : 

Botanical  Garden t 

Chicago  Academy  of  Science 63 

Chicago  Historical  Society 1 

Chicago  Public  Library.... ....  3 

DearLiorn  Observatory 4 

Mayor  of  the  City  of  Chicago I 

Young  Men's  Associatiou  Library 1 

Jacktonrillc  : 

Illinois  State  Hoapital  for  Insane 1 

Mercantile  Library 1 

Rantoul: 

Rantoul  Literary  Society 2 

IndiaaapoJit : 

Geological  Survey  of  Indiana 16 

Indiana  Institution  for  the  Blind H 

State  Library I 

low*. 

Dee  Woinei! 

State  Library 3 

Jowo  Citg : 

Geological  Survev  of  Iowa 1 

Iowa  Slate  University 20 

Laboratory  of  Physical  Science 1 

Leaitnirorth  Cilg: 

Young  Men's  ChrintianAftaocialion...  1 

Toprka  : 

Kansas  Academy  of  Science 1 

Cambridge  ; 

College I 

t'l-ankfort  ; 

Geological  Surrey  of  Koiitncky 1 

Lexington : 

Agricultural  Colli'jto 1 

Young  Men's Cbn-.lianA~snciation...  1 
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Kentucky — Continued.  K 

LoitUvillt: 
Bichmoud    and    Loaisville    Medical 
Jouiual 


LOUIStAXA. 

A'nr  Orieani  .■ 

Mayor  of  Ihe,  City  of  Now  Or!e;iu8 1 

How   OrleaoB   Academ;    of  Kutural 

Sciences 42 

State  Library 7 

Uoivcrijity  of  Louisiana 1 

Augiuin : 

State  Library 1 

Brunaicick  : 

Bowdoin  College 3 

Historical  Sooiety  of  Maine 1 

PoHland: 

CommiBBJoner  of  Fisheries S 

Portland  Society  of  Natural  History..  40 

WaterdlU : 

Colby  UuiveiBity 1 

MARVLU<D. 

AtMapolit : 

State  Library 1 

United  States  Naval  Academy 1 

Baltimore  .- 

Maryland  Historical  Society 3 

Mayor  of  the  city  of  Baltimore 1 

Mercantile  Library 2 

Peabody  iDstitace 4 

Yonug  Men's  Christiaa  Association..  1 

MASSACBUeETTS. 

Aitthent: 

Agricoltnral  College 1 

AmheTBt  College 3 

Geological  Barrey  of  Massacbnsetts..  1 

American     Academy     of    Arts    and 

Sciences 172 

American  Social  Science  Asaociation.  1 

American  Statistical  Association 11 

Board  of  Agricnlture 4 

Board  of  Edacation 2 

Board  of  State  Charities 3 

BostonArt  Clnb 1 

BostoQ  Atben»nm 1 

Boston  Hospital  Library I 

BoatoD  Medicalsnd  Surgical  Joarnal.  7 

BoetoD  Sooiety  of  Natural  History 240 

Bowditcta  Library 2 

OyDccological  Society 1 

Maaeachasetts  Historical  Sooiety 3 

Mayor  of  tbeCity  of  Boston 1 

Mercantile  Library  Association 1 

Perkins  Institotioo  for  the  Blind  ....  1 

Prison  Discipline  Society I 

Pabllo  Library 16 

StateLIbrary 9 

YooDg  Men's  Christian  Association...  1 


MASSACHuaBTTS— Contioned.      No. 
Cambridge  : 

Cambridge  Entomological  Club 1 

Harvard  College 26 

Hnrvard  College  Observatory 31 

Harvard  Collogu  Herbarinm 4 

Museum  of  Comparative  Zoology 111 

Jamaica  Plain : 

BusBuy  InBtilution 7 

Sorthanfton : 

State  Lunatic  Hospital 1 

American  Association  for  tbo  Advance- 
ment of  Science 41 

American  Natnraliat 2 

Essex  Institate 94 

North  Chnrch  and  Society 1 

Peabody  Academy  of  Sciences .  72 

Woreater  : 

Amerioan  Antiquarian  Society 14 

MICHIGAN. 

Observatory 6 

University  of  Michigan 1 

Defroit: 

Michigan  State  AgrionltnTal  Society.  7 

Pablio  Libiafy 1 

LoMing : 

AgricQltaral  College 1 

Michigan  State  Board  of  Health 1 

State  Library 1 

UINNEEOTA. 

Minntapolit : 
HiDueapolis  Academy  of  Natnral  Soi- 
encee 6 

Saint  Paul ! 

Minnesota  Historical  Society 8 

Slate  Hospital  for  Insane 1 


Jefferton  Citu : 

Qovernor  of  the  State  of  Missouri 1 

Saint  Louit : 

Geological  Survey  of  Missouri 20 

Mayor  of  the  City  of  Saint  Lonis 1 

Public  School  Library 1 

Saint  Louis  Academy  of  Sciences 117 

State  Board  of  Agricnllnre 1 

University  of  Saint  Louis 3 


New  Hampshire  Historical  Society.. 


EXCHANGES. 
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Stw  IlAMi'stiiKK— Contiuued.     Si 

Concord : 
State  Prison . 

Young  Mcu'h  Chm.iaa  ABfiociatioa.. 

Saaoi-er  .■ 

Darttuoutli  College 

Observatory  of  Dartmouth  College.. . 

ilanthtster : 
City  Library 

NEW  JERSEY. 

A'ctb  Brun&wick : 
Geological  Survey  of  New  Jeraey 

I'rinceloH  : 

College  of  New  Jersey 

Halstead  Observatory 

Altiang : 

Albany  loetitDte : 

Dudley  Obeervatory : 

New  York  State  A jtriooltural Society. 

New  York  State  Library ' 

New  York  State  Mueenm  of  Natural 

History 

New  York  St»t«  Univereity 

Youag  Men's  Chriatisu  AssociatloD .. 

Brooklm : 

Mayor  of  the  City  of  Brooklyn 

Mercaotile  Library  Association 

Yonng  Men's  Cbrietiau  AsBOciatJoo... 

Buffalo : 
Buffalo  Society  of  Natnral  Sciences.. .     ; 

Medical  and  SurgicalJonnial 

Young  Men's  Ciuistian Association... 

Clinton ! 
Hamilton  College  Observatory 

Hoioken  ; 
Stevens  Institute  of  Teobnology 

Cornell  University 

New  York: 

American  Bible  Society 

American  Cbemiitt 

Atuericau  Geographical  and  Statistical 

Society ! 

American  Institute 1 

AmericoD  Maseum  of  Natural  History 
AmericaD  Society  of  Civil  Eugiueers. 
Aotbropologlcal  Institute  of  New  York 

Apprentices'  Library 

Abtor  Library 

Board  of  Health 

Board  of  Miesiooa  of  the  Protectant 

Episcopal  Cburoh 

Chamber  of  Commerce 

Columbia  College 

Cooper  Institute 

Dennatological  Society 

Engineeringand  MiiiiDg  Journal 

iDtoroational  Review 


Nnv  YdliK— Continued.  No. 
-Vw  York: 

Institute  for  the  Blind 1 

eiira  of  Natural  History lOo 

MauQfacturur  and  Builder 8 

Mayor  of  the  City  of  New  York 1 

Medical  Journal 1 

Mercantile  Library 3 

Metropolitan  Museum  of  Art..  , 2 

Microscopiuftl  Society I 

Numismatic  and  Arclueological  Sot-i- 

ely  1 

New  York  Academy  of  Medicine a 

New  Yorker  Handele-Zeituuir 1 

New  York  Herald 1 

New  York  Historical  Society t 

New  York  Hungarian  Society I 

Olwervatory,  Central  Pork It 

Sanitarian . ,, lii 

School  of  Mines.. , 6 

Superintendent  of  Insurance  Depart- 

Swedish  and  Norwegian  Consulate.. .  I 

Torrey  Botanical  Club 1 

United  States  Sanitary  CoramissioD..  7 

University S 

Yonug  Men's  Christian  Association ...  1 
Young   Men's    Christian  Association, 

(German) 1 

Foughkeepeie : 

Vassar  College 1 

Sing  Sing: 

State  Lunatic  Asylum    t 

State  Prison k 

Wai-cFi  laltntdi 

Emigrants'  Befuge  and  Hospital L 

Went  Point: 
President  of  the  Committee  of  Engi- 


Astrouomical  Observatory 3S 

Historical  and  Philosophical  Society.  L 

Longvlew  Asylum  for  Insane . ..  I. 

Mavorof  theCityof  Cincinnati 1 

Medical  College  of  Ohio 1 

Mercantile  Library 2. 

Ohio  Mechanics'  Institute 1 

Public  Library J 

Columbut : 

Geological  Survey  of  Ohio 4 

Ohio  State  Board  of  Agriculture 59 

"-ate  Library la 

North  Bend : 

Ohio  State  Horticulturul  Society 1 
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Pesssvlvaxia— CoDlinued.        No. 

Danville: 

State  Hos{iital  fur  the  luBane 1 

Eaaton : 
AmoticaD  lustitiite  of  Mining  Eugi- 

Lafayette  College 1 

Sarriaburgk : 

State  Library 2 

State  Lunatic  Hoapital 1 

Philadtlphia : 

Academy  or  Cfaturol  Sciences 104 

Agricultural  Society  of  Pbila«lelpbift.  1 

AuiericaD  Eotoniological  Society  -- ..  12 

American  lustitote  of  Arcbitects  ....  3 

American  Joarnal  of  Couctiolugy 3 

American  Pharmaceutical  Axsociation  25 

American  Philoaophical  Society .  13(> 

Board  of  Public  Education 4 

Central  High  School 1 

College  of  PbyaicianB 1 

Eastern  Slate  Penitentiary 1 

FronkliD  Inetitat« 39 

Giraid  College 1 

Historical  Society 6 

Jefferson  Medical  College 1 

Library  Company 2 

Mayor  of  tbe  City  of  Philadelphia.. ..  1 

Medical  Society  of  PennaylTanla 1 

Medical  Tirnee 13 

Peonsylvania  Hospital  Library 1 

Society  for  Alleviating  the  Miseriea  of 

Public  PrisooB 1 

University  of  Pennsylvania 1 

Wagner  Free  Institute  of  Science 15 

Zoological  Society 2 

FUMurgh  i 

Western  Penitentiary ] 

RBODB  ISLAKD. 

ProKidesce: 

AtheDffium , 1 

Brown  University 8 

Rhode  Island  Historical  Society 2 

SOUTH   CAROLINA. 

Cliarleifon : 

Charleston  Liltrary  Society 9 

Elliott  Society  of  Natural  History.. .  7 

Columbia : 

Uolversity  of  South  Carolina 1 

State  Lnuatio  Asylum 1 

Chappelimil: 

Sonl£  Univereity 3 

VERMONT. 

SrittoU 
Orleans  County  Society  of  Natural 

Science S4 


Vb  kmost — Cont  i  u  ued. 

Burlinglon  ; 
University  of  Vermont 

Moiitpelier : 
State  Library 

Young  Men's  CliristlaD  Aaaociation . . 


Charlotlen-ille : 
University  of  Virginia 4 

Lynckimrgh : 
Young  Men's  Christian  Association.. .       1 

BidanonA : 

State  Library 2 

Vouog  Men's  Christian  Association ...      1 

WilUameburgh: 
Eastern  Lunatic  Asylnm 3 

WI£COM8Ilf. 

Janetrille : 
WtscoDsiD  Institution  for  the  Blind..       1 

Maditon: 

StateBoard  of  Agriculture ' 1 

WtBCODsin  Academy  of  Bcienoea,  Arts, 

and  Letters -     14 

Wisconsin  State  AgricnltDral  Society-     '.& 
Young  Men's  Christian  Asaociation. . .       1 

Milwaukee : 
Yonng  Men's  Christian  Association ...      1 

Sooudinavi  an  Library  Association 1 

Othlmth: 
Northern  Hospital  for  the  Insaae 1 

BBITISH  AMERICA. 

Charlottttown,  iVioM  Edaari  Island : 
Lunatic  Asylnm t 

FrederinUm,  New  Brvnxeidc: 
Geological  Survey  of  New  Brunswick.      2 

Halifax,  Nora  Scotia  ; 
Nova  Scotian  I ustitnte  of  Natural  Sci- 
ences       4 

Elngatoti,  Ontario  : 

Botanical  Society  of  Canada 2 

Queen's  College 1 

London,  Ontario : 
London  Asylnm  for  Insane... 1 

Montreal,  Qu^iea:. 

Gieological  Survey  of  Canada 5 

McGill  College 1 

Meteorological  Observatory I 

Natural  History  Society 27 

Quebec,  Qittbto  i 

Astrouomic^  Observatory 3 

Literary  and  Historical  Society 11 

Oltama,  Ontario : 
Libroryof  Parliament 3 

,     Coogic 
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Brttibb  America— Continued.    No. 

St,  John's,  2iac  Bmntwiclc  : 

Natural  History  Society S 

St.  John's,  New/ouadland : 

Geotogicnl  Surrey  of  N»wfuaD<l!aod.  3 

Toronto,  Ontario: 

Caniulian  Eiitomological  Society 1 

CaoadiaD  InatitDt«.... 10 

House  of  Assembly 1 

Literary  and  Historical  Society 1 

UagDetical  sod  Meteorological  Obser- 
vatory    9 

Toronto  Globe I 

University  of  Toronto 4 

IKDIVI  DUALS. 

Abl»e,  Dr.  C 7 

Auaesiz,  Prof.  A. 18 

Aj™ew,Dr.E.A 1 

Alien,  H 1 

Allen,  J.  A 2 

AlthoTf,  Dr.  H 1 

AlTord,B .■ 1 

Ames,  Hiss  H.  E.  Palsifer 3 

AngetefjA.  W 4 

Antbony,  J.  C I 

A[ipleton  &  Co 1 

Atlee,  Dr.  W.D 1 

Austin,  C.  F 1 

"Daifd,  Prof.S.  F 81 

Ballfti^,  J 2 

naDcroA,HoD.  G 1 

Batnaid,  H I 

Bamu,  BDrgeon-GenerBl  J.  K 1 

BarDe8,Hon.W 1 

Barriok,Dr 1 

Bartlett,  Hon.  J.  K I 

Bebb,M.S 2 

Bell,  K I 

Be««elB,Dr.  E 6 

Bothane,  Bev.  0.  J.  S 1 

Billings  B 3 

Billiugs,  Dr.  J.  8 1 

BjuDey  W.  G 2 

Bland,  T. 3 

Bliw,  R 1 

Blodget,L 1 

Boardman,  G.  A 1 

Boehiner,G.  H 1 

Bolander,  H.  Ai 1 

Broadhead,  G.  C 3 

Brennan,  S.  A.  L 1 

Brewer,  Dr.T.  M 2 

Brewer,  Mi«s  C.  M 1.  1 

Brewster,  Mra.  J 1 

Brown,  A.  D 1 

Brown,  J.  C 1 

Brown,  S.  G 4 

Bmsh,  Prof.  O.J 2 

Backnell,  R.  E.,  Lieut 2 

Canby,W.M 2 

Carpenter,  P.  P 1 

Chandler,  Ur 1 

Chicbecing,  Prof.  J.  W 1 

Clifl,  H.A 1 


Ik  D I V  iDU  AI.S— Con  ti  uned. 


No. 


CoEfln.  Prof.  J.  H-  C 3 

Colvin.V 1 

Cope,Prof.  E.D 9 

Coues,  Dr.E 10 

Coi,  E.T 0 

CummiDf^a,  M 

Curtis,  Dr 

Da  CoBta,  Dr 

Dall,  W.  H. 24 

Dana,  Prof.  J,  D 32 

Davie8,H.  C 

Davk,Uiaa  J.  N 

DawBon,  Prof.  J.  W 

Delsney,  J 

Dike,C 

Dobeoo,  James 

Dobsou,  John , 

Dodge,  C.  R 

Dow,  Capt.J.M 

Dowler,  B 

Doyle,  Lient.-Gen.  Sir  H..... 

Draper,  Dr.  H 

Dotton,  Capt.C.  E 

Eads,  J.B 

Eaton,  Prof.  D.C 

Eaton,  Hon.  J 

Eastman,  Prof.  J.  R 

Edwards,  W.H 

EglestOD.Prof.T , 

Elliott,  D.G , 

Elliot,E.  B 

Elliott,  H.W 

EUiB,  F.  B 

EmetBon,  Prof.  B 

Emmet,  Dr 

Endlicli,  Dr.  F.  M 

Engelman,  Dr.  O 

Kvans,  Prof.  E.  P 

Fay,  8 

Ferrel,  W 

Fisher,  Dr.  G.J 

E^8e,G.W 

Foreman,  H.L 

Gale,  Dr.  L.  D 

Gardner,  Prof.  J.  F 

Gibbons,  Dr.  W,P 

Gill,  Dr.T 

Gnauvold,  Dr 

Goode,  G.  B 

Gray,  Prof  A 3ri 

Greene,  Eev.  E.  L. 

Gross,  Dr.  8.  D 

Grote,  A.B 

Guyot,  Prof.A 

Hagen.Prof.  H. 

Hall,  Prof.  A 

Hall,  Dr.  C 

Hall,  Prof.  J 13 

Hamilton.  Dr.  F.  H 

Hammond,  Dr.  W.  A 

Harding,  C.  L 

Harding,  £.. 

Harding,  G.W 

HarkD  CSS,  Prof 

Harper  &  Brothers 
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IKDIVIDUAL8 — ContiDiied.        Ko. 

Hart,PTO£  J.M 1 

Hawkins,  B.  C 1 

Hayden,  Dr.  F.  V 97 

HeJricb,  Dr.S. 1 

Henry,  Prof.J 27 

Henry,  Dr.  M.  H 1 

Higgius,  D.  F 1 

Higgins,  E.  S 1 

Eilgard,  Dr.  R.  W 1 

Hilgard,  Prof.  J.  E 2 

Hill,  G.W 1 

Hioricha,  Prof.  G 13 

Hettinger,  J.  W 1 

Hilz, /. 2 

Hodges,  Dr 1 

Hough,  Dr.  F I 

Holden,  Prof.  E.  8. 3 

Hoinana,  Slieppard I 

Hoppin,  Prof.  J.  M 1 

Hom,Dr.  G.  H 1 

Horn,  J X 

HoQgb,  F.  B 1 

Humpbreys,  God.  A.  A 3 

Hant,  Dr.  Sterry 2 

Hyatt,  Prof.  A 2 

jMkson,  Lieut.  H 1 

jM'vis,Dr.  E 38 

Jewett,Col.  E 2 

Kennedy,  J.  C.G 1 

King,  ckrence 3 

Kingeton,G.T 4 

Knapp.Dr.H 1 

Kroul,  A.  P.K 7 

Koiateudahl,  Bev.  C 2 

Lsngley,  Prof....  . .............  1 

Lawrei.ce,  G.  N 3 

LaweoD,  Prof.  E 1 

Lea,  Isaac 1C> 

Le  CoDte.  Dr.  J.  L. 7 

Lee,  Admiral  S.  P 1 

Lee,  Capt,T.  J 1 

Lees,  J.  S 1 

Leidy,  Prof.  J 8 

Lesley,  Prof.  J.  P 2 

Lesqiiereas,  Pn>£  L 9 

Lewis.  A 1 

Loomis,  Prof.E 10 

Loveriag,  Prof.  J 6 

Lyman,  B.S B 

Lyman,  T 4 

McAlpine,M 3 

McLean,  F.  P 1 

McMaster.A 1 

WcMurtrie,  W 1 

Marcou,  Prof.J 13 

HarBb,Prof.  F.A 3 

Mareb,  Prof.  O.  C 8 

Uason,  Prof.  O.  T 1 

Mstile,  Prof.  O.  A 1 

Matthew,  G.  F 1 

Meek,  Prof  F.  B 84 

MeigB,Dr.J.A 3 

Meigs,  Gen.  M.  C 1 

Milner.J.  W 2 

Mitchell,  Miss  M 2 

S.  MiB.  U5 7 


iKDivinUALS— Continued.        No. 


Mitchell,  Dr.  S.  Weir.. 

Morgan,  W 

Morris,  Prof.  G.  8 

Mur-    ■ 


Myer,  Ureret  Brig.  Gen.  A.  J 

Newberry,  Dr,  J.  S...j 

Newcomb,  Dr 

Kewcomb,  Pro£  S 

HewtOD,  H.  A 

Olipbant,  L ; 

Olmstead,  Rev.  L 

Osborne,  J.  W 

Packanl,  Dr.  A.  S 

Piilnier,  Dr.  E 

Palmer,  J 

Pancoasr.,  Dr.  W,  H 

Parker,  Dr.  P 

Patterson,  T,  W 


Peirce.  Prof.  B 

Peters,  Prof.  C.  H.  F 

Petlersen,  F 

Philbrick.J 

Phillips,  Dr.  W.  A 

Poole,  H.S 

Poole,  W.  F 

Ponrller,  Dr. 

Powell,  J.  W 

Prime,T 

Patnam,  Prof.  F.  W 

Kiley,  C.V 

Rittler,  Dr.  J 

Roberts,  G 

Ridgway,  Robert 

Robinson,  B.  W 

Rogers,  W.  A 

Ruseutbal,  A 


Rnggle«,S.  B 

Rntberfbrd,  L.  M 

Safford,  T.  H 

St  John,  O 

SalUbury,  Prof,  E.  E 

Sargent,  Prof 

Sayre,  Dr.  L 

Soh8ff,P 

Sohott,  Dt.A 

Schott,  Prof.  C.  A 

Schuster,  M 

Sondder.S.  H, 

Seaman,  W.  H 

Seaborn,  Baron 

Selwyn,  A.  R.C 

Shepard,  Prof.  C.V 

Silliman,  Prof.  B 

Sims,  Dr.  H 

Slater,  H.N.. 

Smith, Alex 

Smith,  Prof  Hainiltoa  L.. 

Smith,  Prof.  8.  I 

Bnow,  Dr.  E.  M 

Spofford,  A.  B 


E.  G- 
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Packages  received  by  the  SmtiJisonian  Institution,  £c. — Ooatinaed. 


iKDiviocALa— Continued. 

Stronp,  Hon.  W 

Toft.  li.  E 

Tajtor.Dr.I 

Tajlor.Dr.  K.  W 

Thomsa,  Prof.  Cyrus.. 

Tbomaon,  J.  H 

Tietze,  Dr.  E 

Toner,  Dr.  J.  M.: 

Tryon.G.  W 

Tuckerman.  Prof.  E..: 

Uhler,Dr.  P.  E 

Vawv,  a 

Verrill,  Prof.  A.  E 

Watson,  Prof.  J.  C 

Wataon,  3 

Weeden,  W.  B 

W«8termaaa,  B 

WestoD,  H.  C 

Wbe«lei,  Lieut.  G.  U 


In  DI VI  DO  ALS— Cou  t  i  nued . 

Wheeler,Prof 

WWt6.Dr.C.A 

Wliite,  Lieut.  H.  C... 
Whitney,  Prof.  J.  D.. 
Whitney.  Prof.  W.D.. 
Willtes,  Admiral  C... 

Wilson,  D 

Winlooli,  Prof.  J 

Wood,  Dr.  H.  C 

Woodward,  Dr.  J.  J.. 
Woodwortli,  Dr.  J.  M.. 
WoitbeD,  A.  H... 

Wylie,W 

WymaD,  Commodore  fi 

Yatee,  L.  G 

Yarrow,Dr.H.C... 
Young,  Prof.  C.  A.. 
Yaaag,  C.  B 


EECAPITULATION. 

Total  addresses  of  inetitntions 329 

Total  addresses  of  indlTidaats 2iil 

610 

Total  namberof  parcelH  toiastitntions :i,619 

Total  number  of  paroels  to  indiTidoals ...^ 1,043 

4,661 
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JOUENAL  OF  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS 
OP  THE  SMITHSONIAN  INSTITUTION. 


WABHlMaxoN,  D.  C,  January  19, 1876. 
In  accordance  witli  a  resolution  of  the  Board  of  Regents  of  the  Smith- 
soDiao  iDstitatioD,  fixing  the  time  of  the  beginning  of  their  annnal  meet- 
ing on  the  third  Wednesday  in  Jannaiy  of  each  year,  the  Board  met 
to-day,  at  7  o'clock  p.  m. 

Present,  Chief- Jnstice  Waite,  Chancellor  of  the  Institntion;  Hon.  T. 
W.  Ferry,  acting  Vice-President  of  the  United  States ;  Hon.  J.  W. 
Stevenson,  Hon.  A.  A.  Sargent,  Hon.  H.  Clymer,  Hon.  B.  H.  Hill,  Hon. 
O.  W.  McCrary,  Rev.  Dr.  John  Maclean,  Hon.  Peter  Parker,  Hon. 
George  Bancroft,  and  Professor  Henry,  the  Secretary. 
The  Chancellor  took  the  chair. 

The  Secretary  presented  the  following  commnnication : 
FOETr-FODETH  C0NQEES8,  FIRST  SESSION. 

COKGKESS  OF  THE  UnTTED  STATES, 
In  the  Eovse  of  Rqtresentatiees,  December  14, 1875. 
The  Speaker  appointed  the  following-named  members  Regents  of  the 
Smithsonian  Institntion  on  the  part  of  the  House : 
Mr.  Hiester  Clymer,  of  Pennsylvania. 
Mr.  Benjamin  H.  Hill,  of  Georgia. 
Mr.  George  W.  MeCrary,  of  Iowa. 

Attest :  GEO.  M.  ADAMS,  Cterh. 

A  letter  waa  read  from  Hon.  H.  Hamlin,  stating  that  he  was  unavoid- 
ably detained  from  attendance  at  this  meeting. 

The  Secretary  stated  that  he  had  the  painful  duty  to  announce  the 
death,  since  the  last  session  of  the  Board,  of  the  Hon.  Henry  Wilson, 
Vice-President  of  the  United  States. 
On  motion  of  Dr.  Parker,  it  was 

Eeaolved,  That  a  committee  of  three  be  appointed  to  prepare  resolu- 
tions expressing  the  sentiments  of  the  Board  in  regard  to  the  death  of 
Hon.  Henry  Wilson, 

The  Chancellor  appointed  Hon.  Dr.  Parker,  Hon.  T.  W.  Ferry,  and 
Hon.  J.  W.  Stevenson. 

The  Secretary  presented  a  general  exhibit  of  the  condition  of  the 
fund,  and  the  receipts  and  expenditures  for  the  year  1876 ;  which  was 
referred  to  the  Executive  Committee. 

Dr.  Parker,  from  the  Executive  Committee,  stated  that,  in  order  to 
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8a\'e  titDfl,  tbe  committee  bad  already  examined  all  tlie  vouchers  and 
accounts  of  the  Institutioa  and  of  the  National  Mnsenm,  with  the  ex- 
ception of  eleven,  which  had  been  paid  since  the  first  of  January,  and 
teas  prepared  to  make  a  partial  report,  and  that  a  full  report  would  be 
made  at  the  next  meeting.  He  accordingly  presented  a  statement  of 
tbe  receipts  and  expenditures,  of  the  accounts  examined,  and  a  history 
of  the  funds,  reserving  until  tbe  next  meeting  the  remainder  of  tbe 
report. 

The  Secretary  gave  an  account  of  the  method  of  keeping  tbeacconnts, 
drawing  checks,  &c.,  and  showed  tbe  necessity  of  making  up  the  annual 
statements  of  receipts  and  expenditures  to  include  tbe  semi-annual  in- 
terest due  OQ  tbe  1st  of  January,  but  which  this  year  bad  not  been 
received  from  the  Treasury  Department  until  the  16th  of  January. 

The  Secretary  also  presented,  for  the  information  of  the  new  mem- 
bers, a  general  account  of  the  operations  of  the  Institution-,  and  tbe 
plans  which  had  been  adopted  to  cfary  out  the  will  of  Smlthson  "  to  in- 
crease and  diffuse  knowledge  among  men." 

The  Board  then  adjourned  to  meet  on  Wednesday,  26th  January,  at 
7  o'clock. 

Washihgtoh,  D.  C,  Janvary  26, 1876.  ■ 

A  meeting  of  the  Board  of  Regents  was  held  this  day,  at  7  o'clock 
p.  m.,  in  the  Regent's  room  of  the  Smithsonian  Institution. 

Present,  Chief  Justice  Waite,  Chancellor  of  the  Institution ;  Hon.  T. 
W.  Ferry,  acting  Vice-President  of  the  United  States ;  Hon.  H.  Hamlin, 
Hon.  A.  A.  Sai^nt,  Hon.  H.  Clymer,  Hon.  B.  H.  Hill,  Hon.  Peter  Parker, 
Hon.  George  Bancroft,  Professor  Asa  Gray,  Professor  Henry  Oopp^e, 
and  the  Secretary,  Professor  Henry. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Excuses  for  non-attendance  were  presented  &om  Hon.  J.  W.  Steven- 
son, Hon.  G.  W.  MeCrary,  and  Professor  J.  D.  Dana. 

Dr.  Parker,  from  the  special  committee  to  prepare  resolutions  on  the 
death  of  the  late  Yice-Fresident,  Hon.  Henry  Wilson,  presented  the  fol- 
lowing report  and  resolutions,  which,  he  stated,  bad  the  approval  of  all 
the  members  of  tbe  committee : 

Since  the  last  annual  meeting  of  the  Board  of  Begents  of  tbe  Smith- 
sonian Institation,  Henbt  Wilson,  Vice-President  of  the  United  States, 
and  an  honored  member  of  the  Regency,  having  departed  this  life,  the 
Board  deem  it  suitable  that  a  just  tribute  to  bis  memory  and  wortli  he 
entered  npon  tbe  records  of  the  Institution :  Therefore, 

Resolved,  That  among  the  distinguished  men  of  tbe  first  century  of 
onr  national  existence  who  have  been  prominent  for  patriotism,  practi- 
cal wisdom,  statemanship  and  high  moral  and  Christian  character,  im- 
partial history  will  assign  Henry  Wilson  a  distinguished  rank ;  and  as 
a  representative  mau  of  the  class  of  "  self-made  men"  to  which  the  ver- 
dict of  mankind  assigns  exulted  positions,  the  late  Vice-President  of 
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the  United  States  will  long  be  remembered  and  Ijigbly  appreciated  by 
posterity. 

Resolved,  Ttiat  tbe  Secretary  caase  a  copy  of  these  resolutions  to  be 
transmitted  to  the  relatives  of  the  deceased. 

Dr.  Parker  then  made  tbe  following  remarks : 

Mr.  Chancellor:  Fitting  encominmB  upon  the  late  Vice-President  have 
already  been  pronounced,  both  in  the  Senate  and  House  of  Bepresenta- 
tives  of  the  United  States,  and,  so  'far  as  I  am  informed,  with  an  una- 
nimity of  appreciation,  irrespective  of  all  lines  of  demarkation,  truly  re- 
markable ;  and  the  pen  and  the  press,  not  only  in  this  but  also  in  every 
civilized  conntry,  will  set  forth  hisjnst  merits  in  appropriate  panegyric. 
Besides,  tbia  is  neither  the  place  nor  the  occasion  for  extended  eulogy, 
yet  I  desire  brief  indulgence. 

The  late  Vice-President  was  my  personal  friend,  and  the  proximity  of 
our  summer  residences  facilitated  the  exchange  of  social  and  friendly 
intercourse.    It  was  my  privilege  also  to  see  him  in  bis  last  illness. 

The  prominent  characteristics  of  Mr.  Wilson,  his  humble  origin,  indi- 
gence, limited  means  of  early  edncation,  the  resolute  determinatioD  by 
which  he  surmounted  difScnlties  and  rose  to  great  distinction ;  his  suc- 
cess in  the  attainment  of  lofty  aspirations,  even  sarpassing  some  of  his 
contemporaries  who  had  the  greater  advantages  of  classical  and  profes- 
sional learning,  are  too  well  known  to  require  repetition. 

I  wish,  however,  to  recall  very  concisely  only  two  of  his  distinguish* 
ing  traits. 

As  a  means  to  an  end,  Mr.  Wilson  was  emulous  of  high  positions  that 
he  might  render  it  promotive  of  the  beat  interests  of  the  country,  and  of 
all  classes  composing  it,  e8{>ecially  the  poor  and  the  enslaved. 

Whilst  sincere  in  bis  practice  and  advocacy  of  temperance,  in  his  de- 
nunciation of  slavery,  and  his  expressions  of  sympathy  for  the  laborer, 
be  had  the  sagacity  to  nse  these  as  means  to  the  attainment  of  the 
coveted  positions  of  high  office  and  national  influence.  He  was  emoloos 
also  of  distinguished  place  not  only  for  its  utility  in  tbe  present,  bat 
still  more  so  in  reference  to  the  future.  I  remember  well  his  emphatic 
remark  when  tbe  intelligence  was  received  of  the  death  of  tbe  eminent 
historian  Prescott:  "J  had  rather  live,  as  FrescoU  will  live,  in  history, 
than  be  President  of  the  Jluiled  States.^' 

Here  may  be  found,  I  think,  the  predominating  influence  that  urged 
bim  on  in  tbe  completion  of  his  historical  work ;  with  an  all-absorbing 
devotion  that  far  exceeded  bis  physical  luid  mental  strength,  and  but 
for  which,  humanly  speaking,  be  might  be  with  us  still. 

The  other  prominent  characteristic  to  which  I  wish  simply  to  advert 
is,  in  his  later  years,  his  truly  religious  life.  So  one  intimately  ac- 
quainted with  Mr.  Wilson  subsequently  to  his  public  profession  of  re- 
ligion can  doubt  the  genuineness  of  his  Christian  faith. 

The  hymn  which  he  rose  from  his  sick-pillow  to  mark  at  three  o'clock 
in  the  morning,  only  a  few  hours  before  breathing  his  last,  as  though 
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preadmoiiisUed  his  end  had  come,  entitled  "  The  Christian  and  his  echo," 
may  be  regarded  as  a  true  esponent  of  his  religious  character,  and  as 
his  last  legacy  to  the  country  and  the  world — 
"  Trite  faith  producing  love  to  God  and  man." 

The  resolutions  anbmitted  by  the  committee  were  then  adopted  anani- 
monsly  by  a  rising  vote. 

Dr.  Parker,  in  behalf  of  the  Executive  Committee,  presented  the  an- 
naal  report  of  the  receipts,  expenditnres,  estimat«s,  &c. ;  which,  on 
motion  of  Mr.  Sargent,  was  adopted. 

The  Secretary  presented  his  annual  report  of  the  operations  of  the 
Institution  for  the  year  1875 ;  which  was  read,  and  various  suggestions 
contained  in  it  were  discussed  at  some  length  by  the  members  of  the 
Board. 

On  motion  of  Dr.  Gray,  it  was 

Besolvedf  That  a  special  committee  of  three  be  appointed  to  take  into 
consideration  the  connection  of  the  Smithsonian  Institution  and  the 
National  Museum,  and  to  recommend  such  action  as  may  be  thought 
proper  in  relation  to  the  matter. 

The  Chancellor  appointed  Messrs.  Gray,  Clymer,  and  Sargent  as  the 
committee. 

The  report  of  the  Secretary  as  to  what  the  Smithsonian  Institution 
was  doing  and  had  done  in  relation  to  the  Centennial  Exhibition  in 
Philadelphia  was  read. 

On  motion  of  Mr.  Hamlin,  it  was 

Resolved,  That  the  anoaal  report  of  the  Secretary  be  accepted,  and  be 
transmitted  to  Uongress,  as  usual. 
On  motion  of  Mr.  Sargent,  it  was 

Resolved,  That  the  salary  of  the  chief  clerk  of  the  Institution  be  twen- 
ty-five hundred  dollars  per  annum,  commencing  with  the  present  year. 
On  motion  of  Mr.  Clymer,  it  was 

Begolved,  That  the  Secretary  be  authorized  to  procure  a  carriage  for 
the  ose  of  the  Institution,  for  a  sum  not  to  exceed  four  hundred  dollars. 

The  Board  then  adjoarued  to  meet  at  the  call  of  the  Secretary. 
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REPORT  OF  THE  EXECUTIVE  COMMITTEE. 


The  cxecntive  committee  of  the  Board  of  Eegents  respectfully  submit 
tbe  follo^ving  report  in  relation  to  the  fauds  of  the  Institution,  tLe 
sppropriatioDS  by  Congress  for  tbe  support  of  the  National  Museam, 
tbe  receipts  and  expenditures  for  both  of  these  departments  for  tbe 
year  1875,  and  the  estimates  for  the  year  187G: 

riNAKCES. 
Statement  of  the  condition  of  the  funds  at  the  beginning  of  the  year  1876. 

Tbe  amonnt  originally  received  as  tbe  bequest  of  James 
Smitbson,  of  England,  deposited  in  the  Treasury  of  the 
United  States  in  accordance  ^ith  the  act  of  Congress  of 
August  10, 1846 1515,169  00 

Tbe  residuary  legacy  of  Smitheon,  received  in  1863,  depos- 
ited in  the  Treasury  of  the  Unit«d  States,  in  accordance 
with  the  act  of  Congress  of  February  8, 1867 26, 210  63 

Total  bequest  of  Smithsou 641,370  63 

Amount  deposited  in  the  Treasury  of  the  United  States, 
as  authorized  by  act  of  Congress  of  February  8,  1867, 
derived  from  savings  of  income  and  increase  in  value  of 

investments 103, 620  37 

Amount  received  as  the  bequest  of  James  Hamilton,  of 

Carlisle,  Pa.,  February  24, 1S74 1, 000  00 

Total  permanent  Smithson  fund  in  the  Treasury  of  the 
United  States,  bearing  interest  at  6  per  cent.,  payable 
semi-annually  in  gold 651,000  00 

In  addition  to  the  above  there  remains  of  tbe  extra  fund 
from  savings,  &c.,  in  Virginia  bonds  and  cerLiflcates, 
viz:  consolidated  bonds,  $58,700;  deferred  certificates, 
929,375.07;  fractional  certificate,  $50.13;  total,  $88,125.20, 
now  valued  at 42,000  00 

Cash  balance  in  the  United  States  Treasury  at  tbe  begin- 
ning of  the  year  1876,  for  current  expenses 20, 555  82 

Amount  due  from  First  ITational  Bank,  $2,056.22,  (value 
unknown) 

Total  Smithson  funds  20th  January,  1876 713, 555  82 
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Statement  of  the  receipts  and  espenditares  dnring  1875: 

BECEIPTS. 

Interest  od  $650,000  from  tbe  United  States,  6  per  cent., 
gold $39, 000  00 

Preminm  on  above  Jane  30, 1875,  at  lie^ij,  $3,107.81;  and 
January  1, 1876,  at  112|g,  $2,474.07,  (less  commission) . .        5, 581  88 

Interest  on  Virginia  bonds,  coupons  sold  June  14  and  De- 
cember 31, 1875 4,750  11 

Dividend  from  First  National  Bank,  10  per  cent..  May  5, 
1876,  $822.48;  and  16  per  cent.,  December  27,  1875, 
$1,233.73 2,05G  21 

Amount 51,388  20 

EXPEHDITORES. 

Total  expenditure  from  the  Smithson  income  in  1876 46, 809  93 


Balance  unexpended  of  the  anonal  iocome,  which  is  in- 
cluded in  the  cash  balance  in  the  Treasnrj,  ($20,556.82) . .        4, 573  22 

HAMILTOX  BEQUEST. 

By  tbe  will  of  the  late  James  Hamilton,  of  Carlisle,  Fa.,  tbe  sum 
of  one  thousand  dollars  was  left  to  the  Inatitutiou,  the  interest  of 
which  was  to  be  expended  biennially  for  the  advance  of  knowledge. 
This  bequest  was  received  on  the  24th  of  February,  1874,  from  the  ex- 
ecutors of  Mr.  Hamilton,  and  to  secore  its  safe  investment  the  money 
was  immediately  deposited  by  Professor  Henry  in  the  Treasury  of  the 
United  States,  (see  Smithsonian  Report  for  1873,  page  159,)  on  the  same 
terms  as  tbe  original  beqnest  of  Smithson,  in  accordance  with  the  act 
of  Congress  of  February  8, 1867,  which  anthorizes  the  increase  of  the 
permanent  fund  to  a  sum  not  exceeding  one  million  dollars. 

The  following  is  a  statement  of  the  interest  received  on  the  Hamilton 
bequest,  which  will  be  appropriated  in  accordance  with  the  terms  of  the 
will: 
Interest  on  $1,000  trom  February  24,  1874,  to  December  31, 

1874 $50  88 

Interest  fh>m  January  1, 1875,  to  December  31, 1875, 6 

percent,  in  coin $60  00 

Preminm  at  112}|,  less  commission 7  61 

67  61 

113  49 
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VIKGINIA  BONDS. 
Frevions  to  the  year  1867,  the  savinga  from  the  income  of  the  losti- 
totioa  were  iavested  ia  State  stocks,  as  shown  in  the  followiog  table: 


Amount 

Eat* 

Coat  Juu, 

>»';..;•'■■ 

0^. 

LOH. 

•SSI! 

soooo 

10000 

100 

'S;SS 

1;|^ 

15,1(00  as 

M,MO0O 

It,  TOT  M 

T§,B5IM 

5,  MO  33 

l.TSSOl 

4,18«M 

53,500  00 

83 

«,83S00 

Id  accordance  with  the  authority  given  in  the  act  of  Congress  of 
Febrnary  8, 1867,  to  increase  the  Smitbsoo  fund  in  the  United  States 
Treasury,  the  regents  disposed  of  all  the  State  Btocka  held  by  the  Insti- 
tution as  shown  above,  with  the  exception  of  the  Virginia  bonds,  vhich 
irere  at  the  time  so  low  that  It  was  thought  advisable  to  retain  them, 
'With  the  expectation  that  they  vonld  enhance  in  value,  which  expecta- 
tion has  been  realized.  The  following  table,  however,  shows  tljat  the 
value  of  these  bonds  has  fluctuated: 

1867 $31,565     1872 35,500 

1868 30,000     1873 37,000 

1869 40,018    1874 33,000 

1870 42,200     1875 36,000 

1871 48,000     1876 42,000 

Under  the  provisions  of  an  act  of  the  legislature  of  Virginia,  of  30th 
March,  1871,  the  accnmulated  interest  on  these  bonds  was  funded  by 
the  State ;  that  is,  the  interest  was  added  to  the  principal,  and  for  two- 
thirds  of  the  increase  new  bonds  were  issued,  and  certificates  of  indebt- 
edness were  given  for  the  remaiuing  one-third. 

These  funds  are,  therefore,  of  two  cLisses,  one  known  as  "  consolidated 
bonds,"  due  from  the  State  of  Virginia,  and  the  other  as  "  deferred  cer- 
tificates," the  payment  of  which  is  reserved  until  an  adjustment  is  made 
between  the  States  of  Virginia  and  West  Virginia  as  to  the  settlement 
of  the  State  debt  prior  to  their  separatioo. 

The  income  which  the  Institution  has  received  from  this  source  is  en. 
tirely  from  the  sate  of  the  coupons  of  the  consolidated  bonds. 

The  bonds  and  certificates  now  belonging  to  the  Institution  are  as 
follows : 

Consolidated  bonds. 
58  bonds,  ^08. 11521  toll678inclnsive,for  $1,000  each...     $58,000  00 

1  bond.  No.  1380,  for  $500 500  00 

2  bonds,  Nos.  4101  and  4192,  for  $100  each 200  00 


(These  bonds  are  deposited  in  the  Treasury  of  the  United 
States.) 


68, 700  00 
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Deferred  certificates. 

So.  4543,  dated  July  1, 1871 $29,375  07 

No.2969 50  13 

(These  certificates  are  in  charge  of  Messrs.  Biggs  &  Co.) 

Total  par  valne  of  VirgiDia  securities 88, 125  20 

The  State  of  Virginia  has  made  ouly  partial  provision  to  pay  the  in- 
terest on  its  debt,  bnt,  as  the  coupons  of  the  cousolidf^ed  bonds  are 
receivable  for  taxes,  tbey  have  a  commercial  value,  and  irere  sold,  by 
direction  of  the  Instltation,  daring  the  year  by  Messrs.  Biggs  &  Co.,  as 
follows : 

Coupons  on  858,700,  due  July  1, 1874,  and  January  1, 1875 ;  sold  June 
14,1876: 
$3,000,  atSOJ $2,685  00 

510,  atsol 457  73 

3, 142  73 
Less  ^  per  cent,  commission 17  55 

3, 125  18 

13,  at  89  J,  less  commission 10  68 

$3,135  86 

3,522 
GoupoDB  on  $58,700,  dne  July  1, 1875;  sold  Slst  Decem- 
ber, 1875 : 

$1,761, at84J $1,488  04 

Less  J  per  cent  commission 8  80 

1,479  24 

In  addition  to  the  above,  the  Institution  had  in  its  posses- 
sion coupons  for  one-tbird  the  interest  due  on  the  1st  ol 
January  and  1st  of  July,  1872,  amounting  to  $1,174,  the 
remaining  two-thirds  ($2,348)  having  beeu  collected  by 
Biggs  &  Co.  and  sold  for  the  Institution,  according  to  their 
statement  of  November  9, 1872.  (See  SmithsoniiLn  Beport 
for  1872,  page  81.)  This  amount,  $1,174,  above  referred  to, 
was  sold  by  Biggs  &  Co.  on  tbe  14tb  June,  1875,  vith  the 
following  result : 

$1,174,  at  12 $140  88 

Less  commission 5  87 

, ,  135  01 

Total  amount  realized  from  sale  of  Virginia  coupons  ia 

1875 4,750  11 

There  still  remain  unsold  tbe  coupons  on  the  $58,700  bonds  dne  1st 

January,  1876. 
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FIEST  NATIONAL  BANK  DEPOSIT. 

At  the  time  of  the  suspension  of  the  First  National  Bank,  of  Wash- 
ington, (Idth  September,  1873,)  in  which  the  current  lands  had  been 
deposited  by  directiou  of  the  board,  there  were  $8,224.87  to  the  credit 
of  the  Institation.  The  following  diridends  have  been  received  on  this 
deposit : 

1.  11  Nov.,  1873, 30  per  cent «2,467  46 

2.  7  April,  1874, 20  per  cent 1,644  97 

3.  6  May,  1875,  10  per  cent 822  48 

4.  27  Dec,  1875,  15  per  cent 1,233  73 

75  6, 168  64 

Leaving  a  balance  still  due  of 2,056  23 

8,224  87 

STATEMENT   OF   EXPENDITUKES    IN   DETAIL   FROM    THE 
SMITHSON  INCOME,  1875. 


Bepairs  and  improvements $1, 802  94 

Furniture  and  Sxtures 412  17 

$2, 215  11 

General  expenses. 

Meetings  of  the  board $227  25 

Lighting  the  building 792  26 

Heating  the  bnilding 953  30 

Postage 366  25 

Stationery 413  56 

Incidentals,  ice,  brushes,  insurance,  soap,  tele- 
grams, &c 836  08 

Salaries  and  clerk-hire 13, 161  50 

Purchase  of  books  and  periodicals 203  37 

■ 16,953  56 

Publications,  researches,  cCc. 

Smithsonian  Contribntions 12,518  31 

Miscellaoeons  collections 288  45 

Annual  report,  (illustrations  and  translations) 1, 453  26 

Meteorology  and  researches 1, 432  72 

Apparatus 235  60 

Laborat;ory 41  72 

Leeturea 400  00 

16,370  00 
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Literary  and  scientific  internatiooal  exchanges 6, 718  80 

Museum. 

Expenditnres  in  additioD  to  the  GxiveniuieDt  ap- 
propriation       1, 908  45 

Advanced  for  conatinctioQ  of  laboratory  of  aataral 
history 2, 614  00 

4,522  45 


Total  expenditare  from  the  Smithsonian  income  in  1875 . .  46, 809  '98 

The  Institution,  as  in  former  years,  has  made  temporary  advances  for 
the  payment  of  freight  on  Government  collections,  &&,  the  repayments 
of  which,  together  with  the  amoant  received  from  sales  of  the  pablica- 
tions  of  the  Institntion,  have  been  deducted  from  the  several  items  of 
the  foregoing  expenditure,  as  follows: 

Bepaymenta. 

From  exchanges,  repayments  for  freight,  &c |1, 097  01 

From  postage,  repayments 31  23 

From  researches,  repayments 98  37 

From  Smithsonian  Contributions,  sales 181  09 

From  miscellaneoas  collections,  sales C48  43 

From  reports,  sales 7  60 

From  incidentals,  sales  of  old  material 16  12 

From  cost  of  books,  repayment 7  76 

From  museum,  repayment  of  advances 2, 67C  05 

4, 763  55 


The  following  are  the  estimates  of  receipts  and  appropriations  of  the 
Smithson  fiind  for  the  year  1876: 

Egtimated  receipts. 

Interest  on  the  permanent  fund,  receivable  30th 

Jane,  1876,  in  gold $19,500 

Interest  on  the  xwrmanent  fund,  receivable  3l8t 

December,  1876,  in  gold 19, 500 

Interest  on  the  Hamilton  fund 60 

Probable  premium  on  gold,  10  percent 3,906 

Interest  on  Virginia  bonds - 2, 500 

$45, 466 
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Provisional  appropriations. 

Tor  bnilding $2, 000 

For  general  expenses 14,000 

For  pablications  and  researcbes 20, 000 

For  excbangea 7, 000 

For  boobs  and  apparatus 1, 000 

For  contiogencies 1, 466 


NATIONAL  MUSEUM. 

Tbe  National  Mnseam  still  continues  to  be  in  charge  of  tbe  Smitb- 
8onianlnstitutioD,Gongres8  making  an  appropriation  aunuallyof  (20,000 
for  the  care  and  preservation  of  the  collections. 

Tbe  number  of  specimens  is,  however,  ever;  year  increasing  fh)m  the 
pablic  surveys  and  ezplorationB,  and  tbe  snm  appropriated  by  Congress 
has  never  been  sufficient  to  meet  the  demand  for  their  proper  care  and 
exhibition.  During  the  past  year  it  has  been  found  necessary  to  erect 
an  additional  bnilding  for  the  use  of  the  Museum  taxidermists  and  pho- 
tographer, toward  tbe  expense  of  which  $2,614  have  been  advanced 
irom  the  Smithsoa  income.  In  addition  to  this,  $l,g0S.4d  were  also 
repaired  to  meet  the  current  expenses  of  the  Museum,  making  a  total 
of  (4,522.45  expended  during  the  present  year  from  the  Smithson  income 
beyond  the  appropriation  by  Congress  for  tbe  Museum. 

The  appropriation  made  by  Congress  for  fitting  up  tbe  balls  has  been 
expended  in  the  constmction  of  additional  walnut  table-cases  with  glass 
tops  and  sides,  for  the  exhibition  of  ethnological  specimens. 

At  the  session  of  the  Board  of  Begents,  January  23, 1876,  a  resolution 
was  adopted  to  request  Congress  to  make  an  appropriation  of  (2,500  to 
increase  the  heating  capacity  of  tbe  apparatus  used  to  warm  the  rooms 
occupied  by  the  Government  collections. 

The  subject  ^as  presented  to  tbe  appropriate  committees  of  Congress 
and  the  desired  appropriation  was  granted  without  dissent.  After  esti- 
mates bad  been  procured,  a  contract  was  made  with  tbe  firm  of  Baker, 
Smith  &  Co.,  of  New  York,  to  substitute  larger  boilers  and  pipes  for 
those  then  in  use,  and  tbe  work  has  been  sati^actorily  accomplished  for 
the  amount  of  tbe  appropriation. 

The  following  is  a  tabular  statement  of  the  condition  of  tbe  Musenm 
fnnds: 

Balance  unexpended  of  appropriation  for  preservation  of 
tbe  Government  collections,  for  tbe  fiscal  year  ending  30th 
June,  1875.     (Statutes  for  1874,  p.  216) (7, 988  62 

Expenditure  lh)m  January  1, 1875,  to  July  1, 1875.  (Museum 
Journal  A,  p.  130) 7,988  62 
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AppropriatioD  for  tbe  fiscal  year  eoding  30th  Jane,  1ST6, 
{Digest  of  Appropriations,  1876,  p.  105.) 

For  preservation  of  collections $20,000  00 

For  fitting  up  new  halls 10,000  00 

For  completing  heating  apparatus 2,500  00 

832,500  00 

Espenditure  from  July  1, 1875,  to  December  31, 1875.     (Ma- 
nenm  Journal  A,  p.  1C3) 22, 881  32 


ennexpended $9,018  C3 

Beqnired  for  the  six  months  ending  SOtb  June,  1876. 

The  estimates  submitted  by  tbe  Institution  to  Congress  for  appropri- 
ations for  the  fiscal  year  ending  SOtb  Jnne,  1877,  were  as  follows: 
For  preservation  of  tbe  collections  of  the  surveying  and  ex- 
ploring expeditions  of  the  Government $25, 000. 00 

For  fitting  up  apartments  for  monntJng  and  photographing 
specimens 5, 000  00 

30,000  00 

This  sum  is  $6,000  less  than  the  amount  asked  for  tbe  previous  year. 

All  the  payments  on  account  of  tbe  National  Museum  have  been 

made,  during  tbe  past  year,  directly  by  tbe  disbursing-oEBcer  of  the 

Department  of  the  Interior  on  the  presentation  of  vouchers  approved 

by  tbe  Secretary  of  tbe  Smithsonian  Institution. 


Tbe  Executive  Committee  have  examined  five  hundred  and  ninety- 
eight  vouchers  for  payments  made  from  the  Smithson  income  during 
the  year  1875,  and  three  hundred  and  forty-six  similar  vouchers  for 
payments  made  from  tbe  Congressional  appropriations  for  tbe  National 
Museum,  making  a  total  number  of  nine  hundred  and  forty-four  vonchers. 

All  of  the  vouchers  have  tbe  approval  of  tbe  Secretary  of  the  Institu- 
tion, and  a  certificate  setting  forth  that  the  materials  and  property  and 
services  rendered  were  for  the  Institution,  and  to  be  applied  to  the  pur- 
poses specified. 

As  authorized  by  a  resolution  of  the  Board  of  Begents,  26th  May, 
1874,  the  committee  have  also  examined  the  acconnt-books  of  the  Na- 
tional Musenm  and  find  tbe  balance  of  $9,018.68  to  the  credit  of  the 
appropriation  for  the  "  preservation  of  the  collections"  remaining  on 
the  Ist  of  January,  1876,  to  correspond  with  tbe  certificate  of  the  dis- 
bursing-clerk  of  tbe  Department  of  the  Interior. 

The  qoarterty  accounts  current,  bank-book,  check-book,  and  ledger 
have  also  been  examined  and  found  to  be  correct,  showing  a  balance  in 
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tlie  cbarge  of  the  Treasorer  of  the  United  States  lOtli  January,  1876,  of 
(30,555.82. 
Respectfully  submitted. 

PETEE  PAKKER, 
JOHN  MACLEAN, 
GEO.  BANCROFT, 

Executive  Committee. 
WASHlNaTON,  January  24, 1876. 
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GENERAL   APPENDIX 


SMITHSONIAN  REPORT  FOR  18T5. 


The  object  of  tbie  appendix  is  to  UlnBtrate  the  operatioos  of  the  laBtitiition  by 
reports  of  lecLores  and  extracts  from  correspoodeDce,  ns  well  as  to  faraJBb  infoimatioD 
of  ft  character  suited  especially  to  the  meteorological  observers  and  othpr  persoos 
iutereBted  in  the  promotion  of  knowledge. 

S.  Mis.  115 f*  113 
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EULOGY  ON  ALEXANDER  VOLTA. 

Br  AKAOp. 

[Translated  fbi  the  Smithsonian  Institation.] 

Gbntlemek  :  When  amber  is  rnbbed  it  immediately  attracts  light 
bodies,  snch  as  the  down  of  feathers,  fragments  of  straw,  aod  sawdnst. 
Theophrastns,  the  Greek,  and  Plioy,  the  Boman,  had  both  noticed  this 
property,  bnt  attaching  apparently  no  importance  to  it,  treated  it  8im> 
ply  as  an  accident  of  form  and  color.  Tbey  little  snepect^d  they  were 
touching  the  first  link  of  a  long  chain  of  discoveries,  and  did  not  appre- 
ciate the  value  of  an  observation  which,  at  a  later  date,  was  to  furnish 
assnred  means  of  disarming  the  thnnder-clond  and  conducting  the 
electricity  concealed  in  its  bosom  to  the  earth  without  danger  and 
sometimes  even  without  explosion. 

From  electron,  the  Greek  for  amber,  is  derived  <■  electricity,"  a  term  ap- 
plied originally  to  the  attractive  property  of  rubbed  bodies,  but  now  to 
the  cause  of  a  great  variety  of  effects  and  to  all  the  delails  of  a  brilliant 
science. 

Electricity  long  remained  in  the  bands  of  physicists,  the  almost  exclu- 
sive result  of  complicated  combinations,  which  nature  rarely  presented. 
The  man  of  genius  whose  works  we  are  about  to  analyze  was  the  first  to 
transcend  these  narrow  limits.  With  the  aid  of  microscopic  apparatus, 
he  fonnd  electricity  everywhere,  in  combustion,  in  evaporation,  and  in 
the  simple  contact  of  dissimilar  bodies.  He  therefore  assigned  to  this 
powerful  agent  a  wide-extended  domain,  which,lD  terrestrial  phenomena, 
scarcely  gives  precedence  to  that  of  gravity. 

The  development  disclosing  the  connection  of  these  important  discov- 
eries appears  to  me  deserving  of  being  traced  .with  some  degree  of  ex- 
tension. It  seems  to  me  also  that,  since  definite  knowledge  is  so  much 
desired,  academic  eulogies  may  become  introductory  chapters  of  a  gen- 
eral history  of  the  sciences.  The  following  is  an  essay,  on  my  part, 
which  I  frankly  submit  to  the  rigid  and  enlightened  criticism  of  the 
public 

BIETH  OP  TOLTA — HIS  YOUTH — HIS  FIEST  WORKS— LEYDEN  JAE— 
PBEPETUAL  ELECTEOPHOEUS — EMPHOVEMEKTS  IK  THE  ELECTEI- 
CAL  MACHINE — CONDENSIHa  KLECTROMETEE— ELECTEIO  PISTOL — 
PERPETDAI.  LAMP — BnOIOMETBE. 

Alexander  Volta,  one  of  the  eight  foreign  members  of  the  Academy 
of  Science,  and  son  of  Philip  Yolta  and  Madeleine. de  Conti  Inzaghi, 
was  born  at  Como,  on  the  18th  of  February,  1745.    His  early  edncation 
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w^s  carried  ori  at  the  pablic  school  of  bis  native  piace  nailet  his  fktber's 
wiitcbfal  care.  Great  aptitude,  steady  application,  and  a  urell-regulated 
mind  soon  placed  him  at  the  bead  of  bis  fellow-stndents.  At  eighteen, 
he  waa  already  in  coiTe8i>ondeDce  with  NoUet  on  the  most  recondite 
qnestlons  of  physics.  At  niQeteen,he  composed  a  Latin  poem  nevergiven 
to  tbe  pablic,  in  which  he  described  the  phenomena  discovered  by  the  most 
celebrated  experimentalists  of  the  time.  It  has  been  said  that  at  this 
period,  Yolta's  vocation  was  andetermioed,  bat  I  beg  to  differ  firom  this 
assertion,  for  a  yoang  man  would  scarcely  hesitate  about  exchanging 
the  poetic  art  for  a  retort,  if  he  had  the  singular  taste  to  select  chemistry 
as  the  subject  of  his  literary  compositions;  and,  in  fact,  with  tbe  excep- 
tion of  several  of  his  poems,  including  that  describing  Saussur^s  ascent 
of  Mont  Blanc,  we  shall  find  tbe  long  career  of  this  distinguished  phy- 
sicist devoted  solely  to  the  study  of  nature. 

Yolta,  at  the  age  of  twenty-four,  had  the  temerity  to  assail,  in  bis 
first  essay,  tbe  delicate  question  of  the  Leydeu  jar.  This  apparatus  had 
been  invented  in  1716.  Tbe  singnlaxlty  of  its  effects  would  have  amply 
snfiSced  to  justify  the  curiosity  it  excited  tbroaghout  Europe;  but  this 
cariosity  was  also  due,  in  a  great  measure,  to  Musscheubroeck's  extrav- 
agant exaggeration  of  the  unaccoantable  terror  be  experienced  ou  re- 
ceiving a  very  feeble  discharge,  in  regard  to  which,  the  physicist  em- 
phatically exclaimed,  be  would  not  again  expose  himself  for  the  proudest 
kingdom  of  the  universe.  The  namerous  theories  of  the  jar  which  were 
successively  offered  are  scarcely  worthy  of  being  enumerated.  Frank- 
lin has  the  honor  of  having  solved  this  important  problem,  and,  it  mast 
be  acknowledged,  Volta  has  added  little  to  the  labors  of  the  illustrious 
American  physicist. 

The  second  essay  of  the  physicist  of  Como  appeared  in  1771.  In  this, 
observation  is  tbe  only  guide  of  tbe  author  in  the  researches  undertaken 
to  determine  tbe  nature  of  the  electricity  of  bodies  covered  with  differ- 
ent coatings;  to  ascertain  the  circamstances  of  temperature,  color,  and 
elasticity  causing  the  phenomena  to  vary;  to  study  tbe  electricity  pro- 
duced by  rubbing,  percussion,  or  pressure;  or  finally,  the  properties 
of  a  new  kind  of  electrical  machine  in  which  tbe  movable  plate  and 
the  insulating  supports  were  of  dried  wood. 

Ou  this  side  of  the  Alps,  the  first  two  essays  of  Volta  were  scarcely 
read  at  all.  In  Italy,  on  tbe  contrary,  they  produced  a  lively  sensation. 
Public  authority,  which  is  usnally  unfortunately  partial,  and  which  in 
its  blind  love  of  absolute  power  often  even  refuses  the  modest  request 
of  reference  to  competent  judges,  hastened  itself  to  encourage  tbe 
youthful  experimentalist.  He  was  nominated  by  it  as  regent  of  the 
Koyal  School  of  Como,  and  soon  after  professor  of  physics.  . 

Tbe  missionaries  to  Pekin  in  1755  communicated  to  the  savants  of 
Europe  an  important  fact  made  known  to  them  by  accident,  resi>ecting 
electricity  by  induction,  which,  in  certain  bodies,  is  developed  or  dissi- 
pated as  these  bodies  are  separated  or  brought  into  immediate  contact. 
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This  fact  e&ve  rise  to  the  interestiug  researches  of  Spinas,  Wilcke, 
Cigna,  and  Beccaria.  Volta  also  made  it  the  subject  of  special  study  and 
found  in  it  the  germ  of  the  perpetual  electrophorwa,  a  wonderful  instra- 
meot,  which,  however  small,  affords  an  inexhaustible  snppl;  of  elec- 
tricity, and  which,  without  the  necessity  of  resorting  to  friction  of  any 
kind,  and  whatever  may  be  the  state  of  the  atmosphere,  enables  the 
physicist  to  command  incessant  charges  of  undiminished  power. 

The  essay  on  the  electrophorus  was  sncceeded  in  1778  by  another 
very  important  production.  It  was  known  even  at  this  time  that  a 
given  body,  hollow  or  solid,  has  the  same  electrical  capacity,  provided 
the  surface  remains  the  same.  An  observation  by  Lemonnicr  pointed 
out,  moreover,  that,  besides  equality  of  sarface,  the  shape  of  the  body 
is  not  without  its  influence.  Yolta  was  the  first,  however,  to  estab- 
lish this  principle  on  a  solid  basis.  His  experiments  proved  that  of  two 
cylinders  having  the  same  surface,  the  longer  receives  the  larger  charge, 
so  that  wherever  the  situation  permits,  it  is  an  immense  ad%'antage  to 
substitute  for  the  large  conductors  of  ordinary  machines  a  system  of 
very  small  cylinders,  the  total  capacity  of  which  ia,  however,  not 
larger  than  the  other.  By  combining,  for  example,  sixteen  rows  of 
slender  silver-plated  rods,  1,000  feet  in  length  each,  a  battery  would  be 
formed,  according  to  Volta,  capable  of  killing  the  largest  animal. 

Not  oue  of  the  discoveries  of  the  professor  of  Como  was  the  result  of 
accident.  All  the  instruments  with  which  be  enriched  science,  before 
being  formed  by  the  mechanic,  were  thoroughly  planned  in  bis  mind. 
There  was  no  chance,  for  instance,  in  the  changes  made  by  Volta  in  the 
electrophorus  in  order  to  transform  it  into  a  condenser,  a  genaine  micro- 
scope of  a  new  kind  which  detects  the  presence  of  electricity  where 
every  other  means  would  &il. 

In  1776  and  1777,  Volta  devoted  himself  for  some  months  to  a  subject 
of  pure  chemistry,  in  which,  however,  electricity,  bis  favorite  science, 
was  involved  in  the  most  fortunate  combinations. 

At  this  epoch,  chemists  having  as  yet  only  discovered  natural  inflam- 
mable gas  in  coal  mines  and  mineral  salts,  regarded  it  as  belonging 
esclasively  to  mineral  regions.  Yolta,  whose  attention  had  been  di- 
rected to  this  subject  by  an  accidental  observation  of  P.  Gampi,  showed 
they  were  mistaken.  He  proved  that  the  putrefaction  of  both  animal 
and  vegetable  matter  is  always  accompanied  by  the  production  of  in- 
flammable gas;  that  if  stagnant  water  and  the  slime  of  a  marsh  be 
stirred  np,  this  gas  will  escape  through  the  liquid,  presenting  the  ap- 
pearance of  ordinary  ebullition.  Thus,  the  inflammable  gas  of  marshes, 
which  for  several  years  so  mach  occnpied  the  attention  of  chemists,  is, 
as  to  its  origin,  a  discovery  of  Volta. 

This  discovery  might  lead  to  the  belief  that  certain  natnra)  phenom- . 
ena,  such,  for  example,  as  burning  marshes  and  burning  springs,  arose 
from  a  similar  canse;  but  Volta  knew  too  well  bow  nature  sports  with 
our  feeble  understandings  to  be  satisfied  with  mere  analogy.    In  1780 
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he  haBtened  to  visit  the  celebrated  marshes  of  Fietra  Mala  and  Velleja. 
He  thoroughly  examined  all  he  conld  find  in  different  travels  in  similar 
localities,  and  then  succeeded  in  establishing,  vith  complete  proof,  and 
contrary  to  received  opinion,  the  fact  that  these  phenomena  did  not 
depend  opon  the  presence  of  petroleum,  naphtha,  or  bitamen ;  he  dem- 
onstrated, moreover,  that  it  was  caased  alone  by  the  diseDgagement 
of  inflammable  gas.  But  baa  Yolta  proved,  with  the  same  accuracy, 
that  this  gas  has,  in  all  places,  its  origin  in  the  maceration  of  animal 
or  vegetable  matter!  I  think  ve  may  be  allowed  to  question  this. 
The  electric  spark  had  been,  at  an  early  date,  used  to  inflame  certain 
liquids,  certain  vapors,  and  diOereut  gases,  such  as  alcohol,  the  smoke 
of  a  candle  just  extinguished,  and  hydrogen  gas;  bat  all  these  ezperi- 
menta  were  made  in  the  open  air.  Yolta  was  the  first  to  make  them  in 
closed  vessels,  (1777.)  He  is  therefore  the  origioator  of  the  apparatus 
used  by  Cavendish  in  1781  for  combining  the  separated  elements  of 
water  by  synthesis,  so  as  to  form  anew  the  decomposed  body  from  its 
two  constituent  gaseous  elements. 

Our  distingaished  associate  possessed  in  the  highest  degree  two 
qualities  rarely  found  united,  a  creative  genius  and  great  powers  of 
application.  He  never  abandoned  a  subject  without  examining  it  in  all 
its  phases,  without  describiog,  or  at  least  pointing  out,  the  various 
aids  which  science,  ingenuity,  and  even  mere  curiosity  might  bring  to 
bear  upon  it.  Thas  several  experiments  on  the  inflammable  nature  of 
the  air  of  marshes  gave  rise  to  the  electrical  gun  and  ptstoi,  upon  which 
it  would  be  superfluous  to  dwell  here,  as  they  have  passed  from  the 
hands  of  physicists  into  those  of  the  showman,  and,  in  public  places, 
are  daily  exhibited  to  the  admiring  gaze  of  gaping  idlers.  Then  the 
perpetual  hydrogen-gag  lamp,  so  generally  known  io  Germany,  which, 
by  the  most  ingenious  application  of  the  electrophoms,  lights  itself  when 
needed,  and,  finally,  the  eudiometer,  the  valuable  instrument  of  analysis, 
which  has  been  so  osefnl  to  chemists. 

The  discovery  of  the  composition  of  atmospheric  air  has  given  rise  to 
this  momentous  qaestion  in  natural  philosophy:  Does  the  proportion, 
in  which  the  two  component  parts  of  air  are  foond  united,  vary  with  the 
successive  revolntions  of  ages,  and  according  to  locality  and  the  changes 
of  seasons  t 

When  one  reflects  that  all  mankind,  all  the  beasts  of  the  earth  and 
fowls  of  the  air  are  constantly  consuming,  in  the  act  of  breathing,  one 
of  these  two  components,  oxygon  gas ;  that  this  same  gas  is  the  indis- 
pensable food  of  combustion  in  our  homes,  in  workshops  and  vast  fac- 
tories J  that  a  candle  or  lamp  is  not  lighted  witboat  absorbing  it ;  that, 
finally  oxygen  plays  the  chief  part  in  the  phenomena  of  vegetation,  it 
may  readily  be  imagined  that  in  the  long  run  the  atmosphere  varies 
sensibly  in  its  composition  ;  that  at  some  future  time  it  will  become  unfit 
for  respiration ;  that  then  all  the  animal  creation  will  be  extinguished,  not 
in  consequence  of  one  of  those  physical  revolutions  of  which  geologists 
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have  discovered  so  many  vestiges,  and  wLicb,  notwithataudiag  tlieir 
vast  extent,  may  leave  some  chance  of  safety  to  a  few  individuals  advan- 
tageoQsly  situated,  but  from  an  alt-pervading  and  inevitable  canse,  in 
which  ease  the  frozen  zones  of  the  polea,  the  burniDg  regions  of  the 
equator,  the  vastnesa  of  the  ocean,  and  the  snowy  sammita  of  the  Cor- 
dilleras and  Himalayas  woold  be  equally  powerless  to  save.  To  stndy 
all  that  can  be  discovered  of  this  great  phenomenon  up  to  the  present 
time,  to  collect  all  the  exact  data  with  which  the  centuries  to  come  will 
be  teeming,  is  the  task  physicists  are  hastening  to  accomplish,  especially 
since  the  eudiometer  with  the  electric  spark  has  supplied  them  with 
the  means  of  ao  doing.  To  answer  some  of  the  objections  to  which  the- 
first  trials  of  this  inatrnment  gave  rise,  Hnmboldt  andGay-Lussacsub- 
mitted  it  to  the  most  scrnpalona  examination.  When  snch  judges, 
declare  that  no  known  endiometer  approaches  in  accuracy  that  of  Yolta, 
doubt  aa  to  its  value  can  no  longer  esist. 

DILATATION  OF  THE  AIR. 

As  I  have  abandoned  the  cbrouologtcal  order,  before  taking  up  the 
two  most  important  works  of  onr  venerable  fellow-member,  before  analyz- 
ing his  researches  on  atmospheric  electricity  and  describing  his  dis- 
covery of  the  pile,  I  will  mention  iu  a  few  words  the  experiments  pub- 
lished by  him  in  1793  on  the  subject  of  the  dilatation  of  air. 

This  important  question  had  already  attracted  the  attention  of  a  great 
namber  of  skillful  physicists,  who  could  not  agree  either  on  the  total  in- 
crease of  volnme  that  air  undergoes  between  the  fixed  temperatures  of 
melting  ice  and  ebnlliUon,  or  the  rate  of  the  expansions  of  the  interme- 
diate temperatures,  Yolta  discovered  the  cause  of  these  discordances. 
He  showed  that,  by  operating  in  a  vessel  containing  humidity,  the  increase 
of  expansion  would  be  found ;  that  if  there  be  in  tbe  apparatus  no  more 
humidity  than  the  film  ordinarily  covering  the  sides  of  the  glass,  the  ap* 
parent  expansion  of  the  air  will  be  increasing  in  the  tower  part  of  the  ther- 
mometric  scale  and  decreasing  in  the  upper  part.  He  finally  proved, 
by  delicate  measorements,  that  atmospheric  air,  if  confined  iu  a  per- 
fectly dry  vessel,  expands  in  proportion  to  ita  temperature,  when  this 
latter  is  measured  by  a  mercurial  thermometer  divided  into  equal  parts. 
Xow,  as  D'Huc's  and  Crawford's  works  seemed  to  establish  the  £act  that 
a  similar  thermometer  gives  the  correct  measurement  of  the  amount  of 
heat,  Yolta  felt  himself  authorized  to  aunounce,  in  the  new  terms, 
whose  importance  all  will  appreciate,  the  very  simple  law  resulting  from 
his  experiments,  that  the  elasticity  of  a  given  volnme  of  atmospheric  air 
is  in  proportion  to  its  beat. 

When  air,  at  a  low  temperature,  and  constantly  containing  tbe  same 
amount  of  humidity,  was  heated,  its  elastic  force  increased  as  did  that 
of  dry  air.  Yolta  coucluded  from  this  that  the  vapor  of  water  and  air 
expand  precisely  in  the  same  manuer.  Every  one  now  kuows  that  this 
result  is  accurate  j  but  the  experiment  of  the  physicist  of  Como  did  leave 
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Bome  doubts,  since,  at  the  ordinary  temperatare,  vapor  mingles  with 
the  atmospheric  air  ia  very  small  proportions.  Volta  regarded  the  work 
I  have  just  analyzed  as  a  mere  roagh  dranght. 

N'nmeroas  other  researches  of  the  same  kind  to  which  he  had  applied 
himself  were  to  form  part  of  a  treatise  which  has  never  seen  the  light. 
Besides,  on  this  point  science  now  seems  complete,  thanks  to  Gay-Lns- 
sac  and  Dalton.  The  experiments  of  these  iogenions  physicists,  made 
at  a  time  when  Tolta's  treatise,  thoagh  published,  was  known  neither 
in  France  nor  in  England,  inclnded  all  the  gases,  whether  permanent  or 
ephemeral,  in  the  law  of  the  Italian  scientist.  They  lead,  moreover,  in 
every  case,  to  the  same  co-efBcient  of  expansion. 

ATMOSFHEBIO  BLECrBIClTY. 

I  will  not  resume  the  subject  of  Yolta'a  researches  on  atmospheric 
electricity  until  after  having  given  a  hasty  sketch  of  the  analogous  ex- 
periments preceding  them.  In  order  to  judge  judicioaslyof  a  traveler's 
course,  it  is  often  necessary  to  view  it  at  the  same  time  from  the  start- 
ing and  Bnishlng  points. 

Dr.  Wall,  who  wrote  in  170S,  should  be  here  named  as  the  first,  for  in 
one  of  his  treatises  is  foand  this  ingenioos  remark:  "The light  and 
crackling  noise  of  electrified  bodies  seems,  vp  to  a  cerUiin  point,  to  repre- 
sent thunder  and  lightning."  Stephen  Grey  published  in  1735  a  similar 
remark.  "  It  is  probable,"  said  this  distinguished  physicist, "  that  in  time 
some  means  of  concentrating  this  electrical  fire  in  larger  quantities,  will 
be  discovered,  and  also  of  increasing  the  power  of  an  agent,  which,  if  it 
be  allowable  to  compare  small  things  with  great,  according  to  several 
of  my  experiments,  seems  to  have  the  nature  of  thunder  and  lightning." 

The  m^ority  of  physicists  saw  merely  comparisons  in  these  passages. 
They  did  not  suppose  that  in  finding  a  resemblance  between  the  effects 
of  electricity  and  those  of  thunder,  Wall  and  Grey  claimed  to  infer 
from  it  an  identity  of  causes.  This  doubt,  however,  would  not  be  appli- 
cable to  the  sketch  introduced  by  Kollet,  in  1746,  in  his  lectures  on  ex- 
perimental physics.  In  that,  for  example,  according  to  the  author,  a 
storm-cloud,  far  above  the  earth,  is  nothing  more  than  an  electrified 
body  placed  above  a  body  which  is  not.  Tkvnder  in  tJie  hands  of  nature 
is  etectricity  in  the  hands  of  physicists.  Several  striking  resemblances  are 
pointed  out,  and,  in  a  word,  nothing  is  wanting  to  complete  this  inge- 
nious theory,  except  the  only  thing  necessary  to  give  it  a  definite  place 
in  science,  the  sanction  of  direct  experiment. 

Franklin's  first  views  of  the  analogy  between  electricity  and  thunder 
were,  like  those  entertained  by  Nollet,  mere  conjectures ;  the  whole  dif- 
ference between  the  two  physicists  being  then  reduced  to  a  plan  for  an 
experiment  not  mentioned  by  Kollet,  and  which  seemed  to  promise  de- 
finitive proofs  for  or  against  the  hypothesis.  The  object  of  this  exper- 
iment was  to  prove  whether,  during  a  storm,  a  metallic  rod,  insulated 
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and  tennioating  in  a  point,  would  give  oat  sparks  similar  to  thoae  pro- 
ceediog  team  the  coudoctor  of  an  ordinary  electrical  machioe. 

'Withoot  wishing  to  detract  from  Franklin's  glory,  I  mast  remark  that 
the  projected  experiment  was  quite  unnecessary.*  The  soldiers  of  the 
Fifth  Roman  Legion  had  previoosly  made  it,  during  the  African  war— 
the  day  when,  as  related  by  CeBsar,  the  iron  heads  of  their  lances  seemed 
on  fire  during  a  storm.  The  same  was  also  noticed  by  numerous  navi- 
gators, to  whom  Castor  and  Folinx  apjienred,  either  at  the  metallic 
X>oiut8  of  the  mast-bead  and  yard-arms  or  other  prominent  parts  of  their 
vessels.  Finally,  in  certain  countries,  in  Frionl,  for  instance,  at  the 
Gbatean  de  Dnino,  the  sentry  was  strictly  carrying  out  what  Franklin 
would  hare  desired,  when,  in  conformity  with  his  duty  and  to  decide 
when  it  would  be  necessary,  by  ringing  a  bell,  to  warn  the  peasants  of 
the  approach  of  a  storm,  he  examined  with  his  halbert  the  iron  head  of  a 
spear  planted  vertically  on  the  rampart,  to  ascertain  whether  sparks  had 
been  given  out.  Besides,  whether  some  of  these  circnmstances  were  ig- 
nored, or  whether  they  were  not  considered  sufficiently  demonstrative, 
direct  experiments  seemed  requisite,  and  it  is  to  Dalibard,  oar  fellow- 
coantryman,  that  science  is  indebted  for  this.  On  the  10th  of  May,  1753, 
during  a  storm,  a  long,  pointed  metallic  rod,  placed  by  bim  in  a  giuden  of 
Marly-la-Yille,  gave  out  small  sparks,  like  the  conductor  of  an  ordinary 
electrical  machine  in  contact  with  a  metallic  wire.  It  was  not  autil  a 
month  later  that  Franklin,  in  the  United  States,  by  means  of  a  kite, 
realized  the  same  experiment.  Lightning-rods  were  the  immediate 
result  of  this,  and  the  distingnisbed  American  physicist  hastened  to 
annoauce  it  to  the  worid. 

That  portion  of  the  public  which,  in  matters  of  science,  is  reduced  to 
judge  from  hearsay,  rarely  decides  by  halves.  It  admits  or  r^ecta,  if  I 
may  be  allowed  the  term,  impetuously.  Lightning-rods,  for  example, 
became  the  object  of  a  genuine  enthusiasm,  whose  flights  it  would  be 
carious  to  follow  in  the  writings  of  the  day.  Here  yon  find  travelers 
who,  in  the  open  fields,  suppose  themselves  able,  sword  in  hand  pointed 
toward  the  clouds,  to  exorcise  the  lightning,  in  the  postore  of  Ajax 
threatening  the  gods;  there,  churchmen,  whose  garb  forbids  the  sword, 
bitterly  deploring  being  denied  this  talisman  of  safety;  some,  seri- 
ously proposing,  as  an  infallible  preservative,  to  place  themselves 
under  a  rain-spout  at  the  beginning  of  the  stcrm,  considering  wet 
clothing  good  coudnctors  of  electricity ;  others  invented  certain  head- 
gear, from  which  were  suspended  long  metallic  chains,  which  with  great 
care  must  be  kept  constantly  trailing  on  the  damp  earth.  Some  physic- 
ists, it  must  be  acknowledged,  did  not  share  this  Infatnation.    They 

*  We  do  not  agree  with  Arogo  in  tbis  remark.  The  phenomena  he  mentionB  were 
the  spoatMieoiiB  prodaotions  of  uatare,  and  were  not  referred  to  atmoepherio  electri- 
city. To  Jbll;  eetabllBh  tbe  identity  of  eleotrloity  and  lightniug  reqnired  snch  an 
experiment  as  that  of  Franklin's,  in  which  electricity  was  actually  drawn  Irom  the 
dead  In  aooordance  with  pceTionaly-eatabliebed  principles. 
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admitted  the  ideutity  of  ligbtoitig  and  electricity,  bo  coDclasirely  proved 
by  tbe  experiment  of  Franklin  and  of  Mariy-la- Ville ;  bnt  tbe  small 
nnmber  of  sparks  proceeding  from  the  rod,  and  tbeir  minnteneBS,  created 
doabts  as  to  tbe  possibility  of  exbansting  the  immense  amount  of  ful- 
minating matter  with  TFbich  a  storm-clond  mast  be  charged.  Tbe 
frightful  experiments  made  by  Bomas  de  Nerac  did  oot  overcome  their 
opposition,  because  this  ezperitneDtalist  used  a  kite  with  a  metallic 
cord,  which  rose  several  hundred  feet,  to  draw  down  tbe  tbander  fVoui 
the  very  regious  of  the  cloads.  Soon,  however,  tbe  deplorable  death  of 
Bicbman,  August  6, 1753,  occasioned  by  a  simple  discbarge  from  an 
ordinary  insalated  lightning-rod  which  this  distinguished  physicist  had 
placed  on  his  bouse  in  Saint  Petersburg,  threw  new  light  npon  tbe  sub- 
ject. The  learned  saw  iu  this  tragic  death  an  explanation  of  the  passage 
in  which  Flioy,  the  naturalist,  relates  that  Tullus  Hostilius  was  struck 
by  lightning  for  not  having  been  sufficiently  careful  in  the  performance 
of  certain  ceremonies  by  means  of  which  Kuma,  his  predecessor,  forced 
the  lightning  to  desceud  from  the  skies.  On  the  other  side,  and  this 
was  of  more  importance,  physicists,  without  prejudice,  found  in  this 
same  event  a  fact  which  had  before  been  wanting,  namely,  that  under 
certain  circumstances  a  metallic  rod,  slightly  elevated,  draws  down  from  a 
stormelond  not  only  inappreciable  sparks,  but  genuine  torrents  of 
electricity.  Accordingly,  from  this  time  discussions  relating  to  the 
efficacy  of  lightning-rods  are  without  interest,  not  even  excepting  tht^ 
animated  debate  as  to  whether  lightning-rods  should  terminate  in  a 
point  or  ball,  which  for  some  time  dividedthe  English  scientists.  Xoone 
is  ignorant  now  that  George  III  was  the  promoter  of  this  polemic — that 
he  was  in  favor  of  rods  terminating  in  balls,  because  Franklin,  then  his 
successful  antagonist  in  political  questions  of  vast  importance,  required 
they  should  terminate  io  points ;  but  this  discussion,  taking  all  things 
into  coDsideratioD,  belongs  rather,  though  a  matter  of  much  moment,  to 
the  history  of  the  American  Kevolution  than  to  that  of  science. 

The  results  of  the  experiment  pf  Marly  were  scarcely  known,  when 
Lemonnier,  of  this  academy,  placed  In  bis  garden  at  Saint-Germaiu-en- 
Lage  a  long  vertical  metallic  rod,  insulated  by  some  newly  invented 
precautions,  acd  from  this  time  clusters  of  electrical  sparks  (July  auA 
September,  1752)  were  produced,  not  only  when  the  thunder  rumbled,  not 
only  when  tbe  sky  was  overcast  with  threatening  clouds,  but  even  when 
it  was  perfectly  serene.  A  beautiful  discovery  was  thus  the  result  of 
apparently  the  most  insignificant  modification  of  Dalibard's  original 
apparatus. 

Lemonnier  discovered  without  much  difBculty  that  this  sereno-day 
lightning,  whose  existence  he  had  just  revealed,  was  subject  every 
twenty-four  hours  to  regular  variations  of  intensity.  Beccaria  de- 
lineated the  laws  of  this  diurnal  periodicity  by  means  of  excellent  ob- 
servations. He,  moreover,  established  tjie  important  fact  that  ai,  aU 
seasons,  at  all  heights,  whatever  tbe  direction  of  tbe  wind,  tbe  electricity 
of  a  serene  sky  is  invariably  positive.  ,  -  i 

....    J       \ 


EULOGY  ON  ALEXANDEE  VOLTA.  123 

By  tbns  following,  in  the  order  of  their  dates,  the  developments  of 
atmospheric  electricity,  I  gradaally  reach  the  works  with  which  Volta 
has  enriched  this  important  braoch  of  meteorology.  The  object  of  these 
-works  was  by  turns  the  ImprovemeDt  of  the  methods  of  observatiou 
aud  the  minate  examinatioo  of  the  different  circumstances  under  which 
the  electricity  was  developed,  which  pervaded  all  the  regions  of  the  air. 

When  a  new  branch  of  science  has  been  discovered  the  experimental- 
ists devote  themselves  almost  exclnsively  to  the  discovery  of  new  phe- 
nomena, reserving  their  numerical  valuation  for  later  times.  In  elec- 
tricity, for  example,  several  phyaiciBts  made  themselves  in  this  way  a 
weHmerited  reputation-  The  Leyden  jar,  we  may  add,  was  conspicuous 
in  all  the  laboratories  of  Europe,  bnt  no  one  bad  yet  invented  a  veritable 
electrometer.  The  Arst  instrument  of  this  kind  was  made  in  1749,  and 
was  the  work  of  Darcy  and  Le  Key,  two  members  of  this  academy. 
Its  want  of  sensibility  in  small  charges  prevented  its  being  adopted. 

The  electrometer  suggested  by  Nollet  (17S2)  appeared  at  first  sight 
simpler,  more  convenient,  and  especially  as  having  infinitely  greater  sen- 
sibihty.  It  was  to  consist  of  two  wires,  which  after  being  electrified 
would  open,  like  the  two  branches  of  a  compass,  from  the  effect  of 
repulsion.  The  measure  sought  would  thus  be  reduced  to  the  observa- 
tion of  an  angle. 

Cavallo  realized  what  ilollet  had  only  suggested,  (1780.)  His  wires 
were  of  metal,  and  had  at  their  extremities  small  balls  of  the  pith  of 
elder.  Volta  finally  abolished  the  elder  and  substituted  dry  straws 
at  the  end  of  the  wires.  This  change  might  seem  uuimportant  if  it 
were  not  explained  that  the  new  electrometer  alone  possessed  the  valu- 
able and  nuexpected  property  of  giving,  between  0  and  30°,  tbe  angu- 
lar motions  of  the  two  straws  exactly  proportional  to  tbe  electrical 
charges. 

Volte's  letter  to  Lichtenberg,  dated  178C,  iu  which  he  established  by 
Dumeroua  experiments  the  properties  of  the  straw  electrometer,  con- 
tained interesting  views,  no  traces  of  which  are  to  be  found  in  more 
recent  works.  They  relate  to  the  means  of  rendering  these  instruments 
comparable  in  the  measurement  of  the  strongest  charges,  and  to  cer- 
tain combinations  ot  the  electrometer  and  condenser.  This  letter  can- 
not be  too  highly  recommended  to  young  physicists.  It  will  initiate 
them  into  the  very  difficult  art  of  investigating ;  it  will  teach  them  to 
mistrust  first  impressions  and  to  constantly  vary  the  form  of  the  appa- 
ratus ;  if  tempted  by  an  impatient  temper  to  abandon  the  slow  but  sure 
and  beaten  track  of  observation  for  seductive  chimerical  ideas,  they 
may,  perhaps,  be  arrested  on  this  slippery  ground  by  beholding  a  man 
of  genius  undaunted  by  tbe  most  minute  details.  And,  moreover,  at  a 
time  when,  save  in  a  few  honorable  cases,  the  publication  of  a  book  is  a 
purely  business  operation,  when  scientific  treatises,  especially,  modeled 
after  the  same  pattern,  do  not  differ  from  each  other,  except  perhaps 
by  a  few  slight  shades  in  the  compilation,  often  indeed  iniperceptible, 
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whea  each  aotbor  neglects  most  scropnloasly  all  the  experiments, 
theories,  and  instraments  forgotten  or  ignored  by  his  immediate  prede- 
cessor, it  is  but  A  duty,  it  seems  to  me,  to  direct  the  attention  of  begin- 
ners to  the  original  sources,  and  it  is  from  these  sonrces,  and  these  alone, 
important  subjects  for  research  can  be  drawn,  and  wbere  they  wUI  find 
a  faithful  history  of  discoveries,  where  they  will  learn  to  distingnisb 
clearly  the  true  from  the  doabtful,  and  finally  to  mistrust  rash  hypotheses 
adopted  by  compilers  withont  discrimination  and  with  blind  confidence. 

When  Sanssare,  profiting  by  the  wonderful  power  exercised  by  points 
OD  the  electric  fluid,  succeeded,  in  1785,  by  the  simple  addition  of  a  rod 
eight  or  nine  decimeters  (about  a  yard)  in  length,  in  increasing  the  sen- 
sibility of  Ca vane's  electrometer,  and  consequently  invoking  a  great  num- 
ber of  minute  experiments,  the  wires  terminating  in  the  elder-pith  balls 
of  tbe  Neapolitan,  physicist  being  replaced  by  dried  straws,  this  small 
apparatus  might  be  supposed  incapable  of  receiving  any  additional 
important  improvement.  Yolta,  however,  in  1787,  succeeded  in  con- 
siderably increasing  its  power,  without  at  all  changing  its  original 
constmctioD.  He  bad  recourse  to  the  strangest  of  expedients  to  accom- 
plish this;  he  attached  to  the  point  of  the  metallic  rod  introdnced  by 
iSanssnre  either  a  wax  candle  or  simply  a  lighted  matcb. 

"So  one  could  assuredly  have  foreseen  such  a  result.  Experimentalists 
bad  discovered,  at  an  early  date,  flame  to  be  an  excellent  conductor  of 
electricity ;  but  would  not  that  very  fact  have  a  tendency  to  divert  tie 
thoughts  from  considering  it  as  a  powerful  collector!  Besides,  Volta, 
endowed  with  a  strictly  logical  mind,  did  not  thoroughly  receive  this 
strange  fact  until  he  conid  find  for  it  an  explanation.  He  found  that 
the  fact  that  a  candle  attracts  to  the  point  to  which  it  is  attached  three 
or  four  times  as  mnch  electricity  as  could  be  collected  in  any  other 
way,  is  owing  to  the  current  of  air  induced  by  tbe  flame,  and  to  the 
increased  communications  established  between  the  metallic  point  and 
the  atmospheric  molecules. 

aince  flame  attracts  the  electricity  of  the  air  much  better  than  pointed 
metallic  rods,  does  it  not  follow,  said  Volta,  that  the  best  means  of 
preventing  storms,  or  rendering  them  less  frightful,  would  be  to  light 
enormous  flres  in  the  fields,  or,  still  better,  on  very  elevated  places. 
After  reflecting  on  the  grand  effects  of  the  very  small  flame  of  the 
candle  of  the  electrometer,  is  there  anything  nnreasonable  in  suppos- 
ing that  a  large  flame  might,  in  a  few  moments,  rob  immense  volumes 
of  air  and  vapor  of  all  their  electricity  t 

Volta  was  anxious  to  submit  this  idea  to  tbe  proof  of  direct  experi- 
ment; but  so  far  his  wishes  have  been  unsatisfied.  Perhaps  some 
encouraging  Ideas  might  be  obtained  with  regard  to  this  by  comparing 
the  meteorological  observations  of  the  counties  in  England,  where  the 
flames  of  so  many  high  chimneys  and  factories  convert  night  into  day 
with  those  of  the  surrounding  agricultural  districts. 

The  fiery  lightninff-rods  tempted  Volta  to  throw  aside  the  severe 
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gravity  Id  which  he  nsuall;  indaiged.  He  tried  to  enliven  the  subject 
at  the  expense  of  the  erudite,  who,  lilie  the  famons  Dietens,  always 
found,  but  after  the  event,  the  discovery  of  their  coutemporariea  iu 
some  ancient  aatbor.  He  begged,  then,  in  this  instance,  to  go  bacli  to 
the  fabulous  times  of  the  Greeks  and  Bomans,  and  directed  their 
attention  to  the  sacrifices  Id  the  open  air,  the  dazzling  flames  on  the 
altars,  the  black  columns  of  smoke  which  ascended  iuto  the  air  from 
the  bodies  of  the  victims  j  finally,  to  all  the  circumstances  of  those 
ceremonies  which  the  ignorant  believe  were  intended  to  appease  the 
wrath  of  the  gods,  and  to  foil  Jupiter's  fulminating  arm.  All  this 
coald  be  but  a  mere  experiment  in  physics,  alone  understood  by  the 
priests,  and  designed  to  restore  silently  to  the  earth  the  electricity  of 
the  air  and  clouds.  The  Greeks  and  Bomans,  during  the  moat  brilliant 
periods  of  their  history,  sacrificed,  it  is  true,  in  closed  temples;  bat, 
added  Yolta,  this  difficulty  is  not  without  its  solution,  as  it  may  be 
said  that  Pythagoras,  Aristotle,  Cicero,  Pliny,  and  Seneca  were  igno- 
rant fellows,  who,  eveo  according  to  simple  tradition,  did  not  possess 
the  scientific  knowledge  of  their  predecessors.  Ho  criticism  conld  be 
more  cutting ;  but,  to  have  any  effect,  it  would  be  necessary  to  forget 
that  the  Zoileans,  In  all  ages,  who  ransack  musty  books  for  the  first 
mdimentti,  true  or  false,  of  great  discoveries,  are  less  eager  to  honor 
the  dead  than  to  bring  discredit  upon  their  contemporaries. 
_  Nearly  all  physicists  ascribe  electrical  pbenomeua  to  two  fiulds  of 
different  natures,  which,  under  certain  circumstances,  accnmulate  sepa- 
rately ou  the  surface  of  bodies.  This  hypothesis  naturally  led  to  an 
investigation  into  the  source  from  which  atmospheric  electricity  ema- 
nates. The  problem  was  important.  A  delicate,  thongh  very  simple, 
experiment  led  to  its  solution. 

In  this  experiment,  an  insulated  vessel  from  which  the  water  could 
evaporate,  gave,  with  the  assistance  of  Volta's  condenser,  very  mani- 
fest indications  of  negative  electricity. 

I  regret  my  inability  to  announce,  with  any  degree  of  certainty,  to 
whom  to  ascribe  this  capital  experiment.  Yolta  relates  in  one  of  his 
treatises  that  he  had  been  thinking  of  this  since  1778,  but  various  cir- 
onmstancea  haviug  prevented  his  attempting  it,  it  was  not  until  17tM), 
Id  Paris,  in  the  month  of  March,  in  company  with  several  members  of 
the  Academy  of  Science,  that  he  was  finally  successful.  On  the  other 
hand,  Lavoisier  and  Laplace,  in  the  last  line  of  the  treatise  published 
by  them  on  the  same  suttject,  merely  remarked :  Volta  was  anxious  to 
bepretent  at  our  experiment  and  make  Mmself  useful  to  us. 

How  shall  we  reconcile  these  two  very  contradictory  statements!  A  ■ 
historical  note,  published  by  Volta  himself,  is  far  from  dispelling  these 
doubts.  This  note,  attentively  examined,  does  not  expressly  state  who 
originated  the  idea  of  the  experiment,  nor  which  one  of  the  three  physi- 
cists suggested  that  it  might  succeed  with  the  aid  of  the  condenser. 
The  first  attempt,  in  Paris,  by  Yolta  and  the  two  French  scientists 
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anitedly,  was  unsnccessfal,  tbe  liygrometrical  state  of  the  atmosphere 
not  having  been  favorable.  A  few  days  after,  at  Lavoisier's  country- 
hoaee,  electrical  aymptoms  became  manifest,  though  no  change  had 
been  made  in  the  method  of  observation.  Yolta  was  not  present  at  this 
last  trial. 

This  circnmstaace  was  the  origin  of  all  tbe  difBcalties.  Some  physi- 
cisfs,  as  a  general  role,  without  a  thorongh  examination,  regard  as  dis- 
coverers those  who  are  the  first,  by  experiment,  to  establish  the  exist- 
ence of  a  fact.  Others  again  regard  the  work  of  experiment  as  a  second- 
ary matter,  reserving  their  admiration  for  those  who  have  planned  the 
investigation. 

These  principles  are  both  too  exclusive.  Pascal  assigned  to  his 
brother-in-law,  Perrier,  the  duty  of  ascending  the  Pny-de-Dome  to  ob- 
serve the  barometer,  and  yet  Pascal's  name  alone  is  connected  with 
that  of  Toricelli,  when  referring  to  the  proofs  of  tbe  pressure  of  the  air. 
Miohell  and  Cavendish,  on  the  contrary,  in  the  eyes  of  physicists,  share 
with  no  one  the  credit  of  their  celebrated  exi>eriment  on  the  attraction 
of  terrestrial  tKMlies,  although  it  had  often  occurred  to  others  to  attempt 
it;  and,  in  this  case,  execution  was  everything.  The  work  of  Yolta, 
Lavoisier,  and  Laplace  belongs  to  neither  of  these  two  categories.  I 
will  grant,  if  desired,  that  a  man  of  genius  alone  could  conceive  the  idea 
that  electricity  assists  in  the  generation  of  vapor;  but  to  place  this  idea 
t>eyond  the  pale  of  hypothesis,  special  means  of  observatiou  and  new 
instruments  must  be  invented.  Those  used  by  Lavoisier  and  Laplace 
were  the  inventions  of  Volta;  they  were  constructed  in  Paris,  under  his 
own  eyes;  and  be  was  present  when  they  were  first  tested.  Multiplietl 
proofs  of  direct  co-operation  nnqnestionably  connect  Volta's  name  with 
every  theory  relating  to  the  electricity  of  vapor.  Who,  however,  would 
dare  affirm,  iu  the  absence  of  a  positive  declaration  of  this  great  physi- 
cist to  the  contrary,  that  tbe  experiment  was  not  undertaken  at  the 
suggestion  of  tbe  French  savant  f  While  there  is  doubt,  would  it  not 
be  natural,  on  this,  as  well  as  on  tbe  other  side  of  tbe  Alps,  in  re- 
ferring to  these  phenomena,  not  to  separate  again  the  names  of  Yolta, 
Lavoisier,  and  Laplace;  to  cease  to  see  ia  it,  here  a  question  of  misan- 
derstood  nationality,  and  there  a  subject  of  virulent  accusation,  scarcely 
excusable,  if  even  no  clond  obscured  tbe  truth  t 

These  reflections  will,  I  hope,  put  an  eud  to  a  disgraceful  dispute, 
which  malicious  passions  have  endeavored  to  perpetuate.  They  will,  at 
all  events,  prove,  by  an  additional  example,  how  delicate  a  matter  is  tbe 
proprietorship  of  tbe  productions  of  the  mind.  When  three  of  the  most 
brilliant  geniuses  of  the  eighteenth  century,  in  tbe  zenith  of  their  glory, 
could  not  agree  as  to  what  part  of  tbe  invention  belonged  to  each,  in 
an  experiment  made  by  all,  need  we  be  astonished  to  see  such  coufiicts 
arise  among  beginners! 

In  spit«  of  tbe  length  of  this  digression,  I  mast  not  dismiss  tbe  exper- 
iment which  suggested  it  without  dwelling  ni>on  its  great  importance, 
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and  i»roviug  it  to  be  the  basis  of  a  veiy  curious  braucli  of  meteorology. 
A  tew  words  will  sufSce  for  this. 

Wbea  the  insulated  metallic  vessel  in  whicb  tbe  water  evaporates* 
becomes  electric,  tbJs  water  derives,  from  the  bodies  it  touches,  not 
only  beat  bnt  also  electricity,  iu  order,  YoUa  says,  to  pass  from  a  liquid 
to  an  aeriform  state.  The  electric  fluid  is,  then,  an  integral  part  of  tbe 
large  masses  of  vai>ors  which  are  daily  forming  at  tbe  expense  of  the 
seas,  lakes,  and  rivers.  These  vapors,  us  they  rise,  find  in  the  high 
regiona  of  the  atmosphere  a  degree  of  cold  which  coDdeoscs  tbeni.  The 
constituent  electric  fluid  is  then  liberated  and  accumulated,  and  the 
feeble  condnctibility  of  tbe  air  prevents  its  returning  to  tbe  earth,  whence 
it  came,  except  in  the  form  of  rain,  sdow,  bail,  or  some  violent  discharge. 

Thus,  on  a  stormy  day,  according  to  this  theory,  the  electricity  whose 
dazzling  effulgence  darts  from  east  to  west,  from  north  to  soatb,  whose 
deep  thunderings  echo  far  and  near,  and  which,  hurled  to  the  earth, 
leaves  in  its  course  destruction  and  death,  is  bnt  the  result  of  the  daily 
evaporation  of  water,  the  inevitable  consequence  of  a  phenomeooD  de- 
veloped by  shades  so  insensible  as  to  be  imperceptible  to  our  senses. 
When  effects  are  compared  to  causes,  nature,  we  must  acknowledge, 
presents  most  wonderful  contrasts. 

THE  VOLTAIC   PILE, 

I  have  now  reached  one  of  those  rare  epochs  iu  which  an  important 
and  unexpected  fact,  so  often  the  result  of  some  auspicious  accident, 
in  the  hands  of  genius  becomes  tbe  source  of  a  scieutifie  revolution. 

A  detailed  description  of  the  wonderfal  effects  produced  by  insig- 
nificant causes,  would,  perhaps,  be  as  interesting  in  the  history  of  the 
sciences  as  in  that  of  nations.  If  some  savant  should  ever  andertake  to 
sketch  it,  that  branch  of  physics  properly  called  galvanism  would 
occupy  one  of  the  first  places  in  it.  In  fact,  it  can  be  proved  that  the. 
immortal  discovery  of  the  pile,  springs,  in  a  very  direct  manner,  fh)m 
a  slight  cold  with  which  a  lady  of  Bologna  was  attacked  iu  1790,  who 
was  ordered  by  her  physician  a  dish  of  frog-soup. 

Several  of  these  animals,  prepared  for  the  purpose  by  Madame  Gal- 
vani's  cook,  were  lying  on  a  table  at  the  time  of  an  accidental  discharge 
of  an  electrical  machine  at  some  distance.  The  muscles,  although  not 
touched  by  the  sparks,  evinced,  at  the  moment  of  the  discharge,  the 
most  decided  contractions.  The  experiment,  repeated  with  all  kinds  of 
animals,  succeeded  equally  well,  whether  the  electricity  were  artificial 
or  natural,  positive  or  negative. 

This  phenomenon  was  very  easily  explained  on  the  well-known  prin- 
ciple of  induction,  the  electricity  of  the  discharge  disturbing  by  repul- 
sion at  a  distance  the  natural  electricity  of  the  frog.  Bad  it  happened 
to  some  experienced  physicist,  familiar  with  tbe  properties  of  electricity, 

*  It  is  now  known  tbat  tbii  experiment  does  not  sncceed  wb«n  distilled  vater  is  nsed. 

,     C.oogic 
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it  would  scarcely  have  attracted  bia  atteutioD  ;  if  remarked  at  all,  tfae 
extent  of  the  observation  would  have  beea  that  tbe  extreme  sensibility 
of  tbe  frog  woald  render  it  a  verj-  good  electroscope.  Here  was  a  case, 
however,  thoagh  a  rare  one,  where  ignorance  was  great  gain,  for  Galvaoi, 
thongb  a  skillful  anatomist,  knew  very  little  of  electricity.  Tbe  maacn- 
lar  movements  witnessed  by  him  appeared  inexplicable ;  a  new  world 
seemed  opening  before  falm.  He  applied  himself  to  the  task  of  varying 
the  experiments  in  a  thousand  ways. 

It  was  in  doing  this  that  ho  discovered  au  entirely  new  fact,  tbe  fact 
that  a  frog,  even  thongh  killed  for  a  long  time,  manifests  very  intense 
contractioDS,without  the  intervention  ofanyforeignelecliicity,  by  merely 
placing  a  metallic  plate,  or,  better  still,  two  plates  of  dissimilar  metals^ 
between  a  muscle  and  a  nerve.  The  astonishment  of  tbe  professor  of 
Bologna  was  then  quite  justifiable,  and  that  of  all  Europe  with  him. 

Au  experiment,  in  which  the  legs,  thighs,  and  trunks  of  animals  dis- 
membered for  hours  manifested  the  strongest  convulsions,  darting  about 
and  appearing  to  return  to  life,  could  not  long  remain  uninvestigated. 
After  analyzing  it  in  all  its  details,  Galvani  supposed  the  effect  to  be 
.produced  on  the  principle  of  the  Leydeu  jar.  According  to  him,  the 
animals  were  merely  reservoirs  of  electricity;  positive  electricity  having 
its  seat  in  the  nerves,  and  negative  in  tbe  muscles,  the  metallic  plate 
interposed  between  these  organs  being  simply  the  conductor  by  means  ot 
which  the  discharge  is  effected. 

These  \iews  captivated  the  public;  physiologists  seized  hold  upou 
them ;  electricity  usnrped  the  place  of  the  nervous  fluid  then  occupying 
so  large  a  space  in  the  explanation  of  the  phenomena  of  tbe  principle 
of  life,  though,  by  a  strange  oversight,  no  one  had  attempted  to  prove 
its  existence.  In  a  word,  all  flattered  themselves  that  they  had  found 
the  physical  agent  which  conveys  external  impressions  to  the  sensorium, 
which  makes,  among  animals,  nearly  all  of  tbe  organs  subservient  to 
their  intelligence,  and  tfae  movements  of  the  arms,  legs,  and  head  obe^ 
dient  to  the  will.  But,  atasl  these  delusions  were  not  of  long  duration. 
The  whole  beautiful  romance  was  dispelled  by  Volta's  critically  severe 
experiments. 

This  ingenious  physicist  first  crested  convulsions,  not  merely  as  Gal- 
vani did,  by  interposing  two  dissimilar  metals  between  a  nerve  and 
muscle,  but  by  simply  bringing  them  in  contact  with  a  muscle. 

From  this  moment  tbe  principle  of  the  Leydeu  jar  was  acknowledged 
to  have  no  connection  with  the  phenomenon ;  there  was  no  longer  any 
possible  comparison  between  them.  The  negative  electricity  of  the 
muscles  and  the  positive  electricity  of  the  nerves  were  pure  hypoth- 
eses, without  any  solid  foundation ;  the  phenomena  seemed  to  have  no 
connection  with  anything  known,  but  were  obscured,  by  an  impenetra- 
ble veil. 

Yolta,  nevertheless,  was  not  discouraged.  He  claimed  that,  in  his 
own  experiment,  electricity  was  the  cause  of  the  convulsions ;  that  the 
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muscle  played  bat  a  passive  part,  antl  waa  to  be  simply  regarded  as  a 
condnctor  by  meaos  of  whicli  tbe  discbarge  was  effected.  Electricity, 
Volta  bad  the  independence  to  conjectare,  was  tbe  ineritable  rasnit  of 
the  contact  of  tbe  ttro  metals  between  wbich  the  mnscle  was  placed. 
X  say  tbe  two  metals,  and  Dot  tbe  tvo  plates,  sioce,  accordiDg  to  Yolta, 
with  no  difference  in  the  nature  of  the  two  metals  in  contact,  no  elec- 
trical development  conld  take  place. 

The  physicists  of  all  £arope,  and  Volta  himself,  adopted  at  the  begin- 
ning of  galvanism  tbe  views  of  tbe  discoverer.  They  were  anauimoas  in 
regarding  tbe  spasmodic  convulsions  of  the  dead  animals  as  one  of  the 
greatest  discoveries  of  modem  times.  Bat,  however  little  one  may  know 
of  the  hnmao  heart,  it  is  not  difBcnlt  to  divine  that  a  theory,  designed 
to  connect  these  curions  phenomena  with  the  ordinary  laws  of  electric- 
ity, woald  not  be  admitted  by  Galvani  and  his  followers  withont  extreme 
telnctance.  In  fact,  the  Bolognese  school  defended  every  foot  of  tbe  im- 
mense ground  attacked,  which  had  been  abandoned  withont  opposition, 
by  the  supporters  of  animal  electricity. 

Among  the  nnmeroas  facts  presented  by  this  celebrated  school  to  the 
physicist  of  Oomo  was  one  which,  by  its  singnlarlty,  for  a  moment,  held 
all  minds  in  suspense.  I  allnde  to  the  convulsions  that  Galvani  himself 
created  by  bringing  tbe  mnscles  of  the  frog  in  contact  with  two  plates,  not 
dissimilar  as  Volta  snpposed  necessary,  bat  both  from  one  and  tbe  same 
slab  of  metal.  This  effect,  although  not  continaoas,  piesented  apparently 
an  insarmouDtable  objection  to  the  new  theory. 

Volta  repHed  that  the  plates  ased  by  his  adversaries  might  be  identi- 
cal in  name  and  chemical  natare,  and  yet  differ  in  other  respects,  so  as 
to  possess  entirely  distinct  properties.  In  his  hands,  in  fact,  inactive 
cooples,  composed  of  two  contignons  parts  of  the  same  metallic  plate, 
acqaired  a  certain  power  from  the  moment  tbe  temperatnre,  the  degree 
of  annealing,  or  the  polish  of  only  one  of  the  elements  was  changed. 

Tbns,  tbia  contest  did  not  shake  tbe  theory  of  tlie  celebrated  profes- 
sor. It  only  proved  that  the  word  dinimUar,  applied  to  superposed  me- 
tallic bodies,  bad  been  anderstood  in  altogether  too  restaieted  a  sense. 

Volta  had  to  endore  a  last  and  very  ftmnidable  assaolt.  This  time 
his  very  friends  thought  him  vanqoished  forevennore.  Doctor  Valli, 
bis  antagonist,  prodaced  contortions  t^  the  simide  contact  of  two  por- 
tions of  the  frog,  withont  the  intervention  of  tbe  metallic  armatnioB, 
which,  in  all  similar  experiments,  bad  been,  according  to  onr  fellow- 
member,  tbe  [nincipal  generator  of  electricity. 

It  was  evident  from  more  than  one  passage  in  Volta's  letters  how 
deeply  be  was  wounded  by  tbe  tone  of  assantnoe  wiUi  which  (I  give  his 
own  words)  tbe  galvanists,  old  and  young,  boasted  of  having  reduced 
him  to  silence.  This  silence,  however,  was  not  of  long  duration.  An 
attentive  examiuatiou  of  ValH's  experiments  soon  proved  to  Volta  that 
to  insure  their  success  this  donble  condition  was  necessary :  as  much 
faeterogeneity  as  possible  between  the  parts  of  the  animal  brought  in 
S.  Mis.  115 <9 
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coutiict  and  the  iDterposition  between  these  same  parts  of  a  third  sub- 
stance. The  fRDdameutal  principle  of  the  Voltaic  theory,  far  from  being 
shaken,  only  acquired  a  much  greater  generality.  Metals  no  longer 
formed  an  esclasive  class.  Analogy  led  to  the  fact  that  two  diseimilar 
substances,  whatever  theit  nature,  give  rise  by  mere  contact  to  a 
development  <Jf  electricity. 

There  was  nothing  henceforth  serious  in  the  attack  of  the  galvanists. 
Their  experiments  were  no  longer  confined  to  very  small  animals. 
They  produced  strange  nervons  movements  in  the  nostrils,  tongue,  and 
eyes  of  an  ox  killed  for  several  days,  thus  strengthening  more  or  less 
the  bopes  of  those  to  whom  galvanism  bad  seemed  a  means  of  resusci- 
tating the  dead;  but  the;  threw  no  new  light  on  the  theory.  By 
borrowing  arguments,  not  from  nature,  bat  the  grandeur  of  the  effects, 
the  adepts  of  the  Bolognese  school  strongly  resembled  that  savant, 
who,  to  prove  that  the  atmosphere  is  not  the  cause  of  the  rise  of  the 
mercury  in  the  barometer,  conceived  the  idea  of  substituting  a  large 
cylinder  for  the  narrow  tube  of  this  instrument,  and  then  cited,  as  a 
formidable  difficulty,  the  exact  number  of  quintals  of  liquid  raised. 

Volta  gave  a  death-blow  to  animal  electricity.  His  conceptions  were 
constantly  verified  by  experiments,  but  these  were  not  well  nuderstood, 
and  by  means  of  them  it  was  hoped  to  undermine  him.  His  conclusions 
had  not,  and  we  ma;  add  that  they  could  not  have,  as  jet  the  entire  and 
nopr^udiced  approval  of  physicists.  The  contact  of  two  metals,  of  two 
dissimilar  substances,  gave  rise  to  a  certain  agent  which,  like  electricity, 
produced  spasmodic  movements.  About  this  fact  there  was  no  doubt; 
but  was  the  agent  in  question  really  electrical  t  Were  the  proofs 
given  snfficieutly  satisfactory  1 

When  two  dissimilar  metals  are  placed  on  the  tongue  in  a  certain 
order,  at  the  moment  of  contact  an  acid  taste  is  produced.  If  the 
order  of  these  metals  be  reversed,  the  taste  becomes  alkaline.  Now, 
by  simply  applying  the  tongue  to  the  conductor  of  an  ordinary  electri- 
cal machine,  the  taste  is  acid  or  alkaline,  as  the  conductor  is  charged 
plus  or  minus.  In  this  case,  the  phenomenon  is  undoubtedly  due  to 
electricity.  "Is  it  not  natural,"  said  Yolta,  "to  infer  an  identity  of 
causes  fh)m  a  resemblance  of  the  effects ;  to  assimilate  the  first  experi- 
ment with  the  second ;  to  find  bnt  one  difference  between  them,  namely, 
the  mode  of  producing  the  principle  which  excites  the  organ  of  taste  t" 
!No  oqe  questioned  the  importance  of  this  comparison.  Volta's  pene- 
trating genius  saw  in  it  the  basis  of  a  thorough  conviction.  Most  physi- 
cists required  more  explicit  proofe.  These  proofs,  these  incontestable 
demonstrations,  before  which  all  opposition  must  vanish,  Yolta  found 
jn  a  capital  experiment  which  can  be  explained  in  a  few  words. 

Two  polished  disks  of  copper  and  zinc,  with  insulated  handles,  are 
brought  exactly  in  contact,  with  nothing  intervening;  by  means  of 
these  same  handles,  the  disks  are  then  suddenly  separated ;  and,  finally, 
each  in  turn  is  presented  to  the  ordinary  condenser,  armed  with  an  elec- 
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trometer,  wbeo  the  atrawa  instantly  diverge.  It  was  prored,  too,  by  the 
same  means,  that  the  two  metals  are  in  opposite  states  of  electricity ; 
that  the  zinc  is  positive  and  the  copper  negative.  By  repeating  several 
times  the  contact  of  the  two  diska,  their  separation  from,  and  contact 
vitfa,  the  condenser  in  turns,  Yolta  encceeded,  as  with  an  ordinary 
machine,  in  prodacing  bright  sparks.  After  these  experimeiits,  the  the- 
ory of  galvanic  pheoomena  was  fnlly  established. 

The  prodnctioD  of  electricity  by  the  mere  contact  of  dissimilar  metals 
was  ranked  amoog  the  most  important  and  best-established  facts  of  the 
physical  sciences.  If,  after  this,  there  was  anything  left  to  be  desired, 
it  was  an  easy  means  of  increasing  this  kind  of  electricity.  Sncb  means 
are  DOW  known  to  all  experimentalists,  and  it  is  to  Tolta's  geuins  that 
tbey  are  indebted  for  them. 

At  the  beginning  of  the  year  1800,  (the  date  of  so  wonderfal  a  dis- 
covery conid  Dot  be  passed  over  io  silence,)  in  consequence  of  some  the- 
oretical views,  the  illnstrions  professor  contrived  a  high  column,  con- 
^sting  of  pairs  of  copper  and  zinc,  each  pair  being  separated  from  the 
adjoining  ones  by  pieces  of  moist  cloth,  scrupnlous  care  being  taken  not 
to  invert  this  order.  But,  h  priori,  what  was  to  be  expected  from  sncb 
a  combination  1  Well,  I  do  not  hesitate  to  say  that  this  apparently  inert 
mass^  this  singular  assemblage,  this  pile  of  so  many  pairs  of  dissimilar 
metals  separated  by  a  small  quantity  of  liquid,  is,  with  respect  to  the 
singularity  of  its  effects,  the  most  marvelous  instrument  ever  invented 
by  man,  witbont  even  excepting  the  telescope  and  steam-engioe. 

I  am  quite  sure  I  shall  escape  all  reproach  of  exaggeration  if,  in  the 
enumeratioQ  I  am  about  to  make  of  the  properties  of  Yolta's  apparatus, 
1  shall  be  allowed  to  cite  both  those  properties  discovered  by  this  scien- 
tist and  those  whose  discoveries  are  dne  to  his  SDCCessors. 

Every  one  will  remark  in  the  short  description  I  have  given  of  the 
composition  of  the  pile,  that  its  two  extremities  are  necessarily  dissim- 
ilar ;  that  if  zinc  be  at  the  base  copper  must  be  at  the  top,  and  conversely. 
These  two  extremities  are  called  tbepoUs. 

Letns  now  suppose  two  wires  attached  to  the  opposite  poles,  copper 
and  zinc,  of  a  voltaic  pile ;  the  apparatus,  so  arranged,  being  ready  for 
the  different  experiments  I  wish  to  describe. 

If  one  of  the  wires  alone  be  grasped  no  sensation  is  felt;  bat  the 
moment  both  are  touched  a  violent  shock  is  experienced.  This,  as  is 
evident,  is  nothing  more  than  the  phenomenon  of  the  famous  Leyden  jar, 
wbich,  in  1746,  excited  in  so  high  a  degree  the  wonder  of  all  Europe.  But 
the  Jar  could  only  be  used  once ;  after  each  shock  it  being  necessary  to 
recharge  it  to  repeat  the  experiment;  the  pile,  on  the  contrary,  supplying 
a  thousand  saccessive  shocks.  It  may  be  compared  consequently  with 
regard  to  the  nature  of  its  effects  to  the  Leyden  jar,  with  this  additional 
proviso,  that  after  each  discharge  it  immediately  returns  itself  to  its 
original  condition. 

If  the  wire  &om  the  zinc  pole  is  placed  on  the  end  of  the  tongue,  and 
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that  from  the  coii[>er  od  some  other  part  of  tbe  body,  a  very  deci<led  acid 
taste  is  tbe  result.  To  vary  the  nature  of  this  taste,  or  to  make  it  alka- 
line, it  ia  only  oecessary  to  reverse  the  order  of  the  wires. 

Tbe  seose  of  sight  does  not  escape  the  action  of  this  proteaa  instra- 
ment.  Here  the  pbeDomeDon  will  appear  the  more  interesting  from  tbe 
fact  that  tbe  luminous  sensation  is  excited  without  the  necessity  of 
touching  the  eye.  If  tbe  end  of  one  of  tben'ires  be  applied  to  the  fore> 
head,  cheeks,  nose,  chio,  or  even  tbe  throat,  the  very  moment  the  ob- 
server seizes  tbe  other  wire  with  his  band  he  perceives,  with  his  eyes 
closed,  a  flash  of  light  wbiee  intensity  and  form  vary  according  to  tbe 
part  of  tbe  foce  in  contact  with  the  conductor.  Similar  combinations 
create  in  tbe  ear  sounds,  or,  rather,  peculiar  noises. 

It  is  not  alone  on  healthy  organs  that  tbe  pile  acts.  It  excites  or 
appears  to  revive  those  in  which  life  seemed  altogether  extinct.  In  one 
instance,  by  the  combination  of  the  two  wires,  the  mnscles  of  a  head, 
severed  from  the  body,  evinced  contortions  so  frightfal  that  tbe  spec- 
tators fled  terrified.  In  another  tbe  body  of  the  victim  half  arose,  its 
hands  shaking,  and  striking  the  nearest  objects,  and  raising  weights  of 
several  ponnds.  The  pectoral  mnecles  imitated  tbe  respiratory  move- 
ments ;  and,  in  a  word,  every  life-like  motion  was  so  accurately  repro- 
duced that  the  question  was  involnntarily  asked  whether  the  experi- 
mentalist was  not  guilty  of  a  culpable  act,  whether  he  was  not  adding 
cmel  sufferings  to  those  just  inflicted  on  tbe  criminal  by  the  band  of 
the  executioner. 

Insecte,  also,  subjected  to  these  experiments,  gave  ioteresting  results. 
The  wires  of  tbe  pole,  for  example,  greatly  increased  the  brilliancy  of  the 
glow-worm,  restored  motion  to  a  dead  grasshopper,  and  made  it  sing. 

The  marvelous  effects  of  the  pile  each  day  acquire  a  mora  extended 
field  of  action.  But  I  must  dedine  an  invitation  made  me  to  treat  tbe 
subject  with  regard  to  its  medicinal  properties  and  the  power  it  possesses, 
it  is  said,  of  curing  certain  affections  of  the  atomach  and  paralysis,  for 
tbe  lack  of  sufficiently  accurate  information.  I  will  add,  however,  that 
M.  Marianini,  of  Venice,  one  of  the  most  celebrated  physicists  of  the  CCD- 
tnry,  baa  recently  obtained,  in  eight  cases  of  severe  paralysis,  results  so 
completely  &vorable,  by  a  skillful  application  of  electro-motors,  that  it 
would  be  the  grossest  negligence  on  the  part  of  the  medical  faculty  not 
to  give  their  attention  to  this  means  of  alleviating  human  suffering. 

If,  laying  aside  tbe  physiological  properties  of  the  pile,  we  consider  it 
merely  as  an  electrical  machine,  we  shall  find  ourselves  in  that  depart- 
ment of  science  which  has  been  brought  to  a  high  degree  of  perfection 
by  Nickolson  and  Oarlisle,  Hisinger  and  Berzelins,  Orested  and  Ampere, 
and  Davy. 

At  first  each  wire,  taken  separately,  will  indicate  tbe  ordioaiy  tem- 
perature, that  of  the  surrounding  air;  but  the  moment  these  wires  an 
brought  into  contact  they  will  acquire  an  intense  heat  When  snffl* 
ciently  attenuated  they  become  incandescent ;  still  more  attenuated, 
they  melt  altogether,  to  the  consistency  of  a  liquid,  even  if  they  be  of 
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platina,  the  least  fusible  of  all  kDon-n  metals.  We  may  add  tbat,  vjth 
a  powerful  battery,  two  sleodei  wires  of  gold  or  platinam  esbibit,  at  tbe 
moment  of  contact,  a  disintegration  so  complete  that  tbey  vanish  in  the 
form  of  a  light  vapor. 

Gharcoiil,  applied  to  the  two  extremities  of  these  same  wires,  takes 
fire  as  soou  as  the  wires  are  brought  into  contact.  The  light  diffused 
by  them  is  so  pure,  so  dazzling,  so  remarkable  for  its  whiteness,  that 
it  is  not  transcending  the  limits  of  troth  to  compare  it  to  that  of  the 
son.  Who  knows,  eTcn,  whether  this  analogy  may  not  be  carried  still 
further,  whether  this  experiment  may  not  solve  one  of  the  great«8t 
problems  of  natural  philosophy,  and  give  the  clew  to  that  pecaliar  kind 
of  combustion  displayed  by  the  sun  for  so  many  ages,  with  no  sensible 
k»ss  of  matter  or  brilliancy  1  The  carbon  attached  to  the  two  wires  of 
the  pile  in  fact  becomes  incandescent,  even  in  the  most  perfect  vacuum. 
Nothing,  then,  ia  taken  from,  or  added  to,  their  substance.  After  an 
experiment  of  this  kind,  whatever  may  have  been  its  duration,  the  car- 
bons are  found,  as  to  their  inner  nature  and  weight,  in  their  original 
condition.* 

Every  one  knows  that  platinum,  gold,  copper,  &c.,  do  not  act  sensibly 
on  a  magnetic  needle.  Wires  of  these  different  metals  attacfiud  to  the 
two  poles  of  the  pile  follow  the  same  law,  if  taken  separately.  But,  on 
the  contrary,  from  the  moment  they  come  in  contact,  a  very  intense 
maguetio  action  is  developed.  Besides,  during  the  whole  period  of  con- 
tact, these  wires  are  themselves  genuine  magnets,  they  attract  iron- 
filings  and  commnnicote  a  permanent  magnetism  to  steel  bars  placed 
transversely  to  them.  When  the  pile  is  very  powerful,  and  the  wires, 
instead  of  touching,  are  at  some  distance,  a  bright  light  unites  their 
extremities.  In  fact,  this  light  is  magnetic ;  a  magnet  can  attract  or 
repel  it.  If,  to-day,  without  being  prepared  for  it,  I  mean  with  only  the 
knowledge  of  their  day,  Franklin  and  Coulomb  should  hear  me  speak 
of  a  flame  being  attracted  b;  a  magnet,  the  most  flattering  sentiment  I 
could  expect  woald  andoabtedly  be  one  of  decided  incredulity.  Let  us 
suppose  the  same  wires  slightly  separated  and  immersed  in  a  liquid, 
pore  water,  for  example.  The  water  will  be  instantly  decomposed ;  the 
two  gaseous  elements  forming  it  will  be  disunited ;  the  oxygen  wilt  be 
liberated  from  the  surface  of  the  end  of  the  wire  from  the  zinc  pole;  and 
the  hydrogen  quite  distant  from  that,  at  the  point  of  the  wire  from  the 
copper  pole.  The  bubbles  rise  separately  through  the  liquid,  and  the  * 
two  constituent  gases  may  therefore  be  collected  in  two  separate  vessels. 
If  we  substitute  for  the  pure  water  a  liquid  holding  in  solution  saline 
matter,  the  pile  will  then  analyze  this  matter.  The  acids  will  pass  to 
the  zinc  pole  and  the  alkalies  to  the  copper. 

This  is  the  most  powerful  method  of  analysis  known.  Ithas  recently 
enriched  science  with  a  multitude  of  important  results.    It  is,  for  in- 

*Thls  Ib  not  correct;  there  is  a  transfer  of  the  particles  of  carbon  from  one  pole  to 
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stance,  to  the  pile  we  are  indebted  for  tbe  first  decompositioD  of  a  gtc^t 
nomber  of  alkalies  and  earths  which  were  before  considered  as  simple 
sabstaiices;  it  is  by  it  that  all  those  bodies  have  become  oxides;  that 
chemistiy  now  possesses  metals,  snch  as  potassiam,  which  can  he 
kneaded  b;  the  fingers  like  wax,  and  will  float  on  the  snrfoce  of  the  water, 
becaase  lighter  thaa  it ;  and  are  spontaneoasly  kindled,  diffusing  the 
brightest  light. 

This  woald  be  the  place  to  introduce  all  that  is  niysterions,  I  shoald 
say  almost  iDcomprehensible,  iu  the  decompositions  effected  by  the 
voltaic  pile;  to  dwell  apon  the  separate  disengagements,  completely 
distinot,of  tbe  two  disunited  gaseouselementsofalittnid,  on  the  precipita- 
tions of  the  constitnent  solid  principles  of  the  same  saline  molecule,  which 
are  affected  by  the  particles  of  the  fluid  dissolving  at  great  distances  from 
each  other ;  on  tbe  strange,  wild  commotions  tbaC  these  difl'erent  phe- 
nomena seemed  to  involve ;  but  time  fails  me.  However,  before  finish- 
ing this  picture,  I  will  remark  that  the  pile  is  not  merely  a  means  of 
analysis ;  that  if,  by  considembly  changing  tbe  electrical  affinities  of 
the  elements  of  bodies,  it  often  leads  to  their  complete  separation,  its 
power,  delicately  managed,  has  become,  on  the  contrary,  in  tbe  bauds 
of  one  of  onr  fellow-members,  tbe  regenerative  principle  of  a  large  nnm- 
ber  of  combinations  almost  endless  in  nature  and  which  art,  up  to  this 
time,  knew  not  how  to  imitate.     . 

I  will  add  a  few  more  words  still,  to  point  out  tbe  dififerent  modifica- 
tions undergone  by  the  pile  since  passing  fh)m  the  hands  of  its  illnetri- 
oiis  inventor. 

The  characteristic  feature  of  the  pile  consists  of  a  large  number  of 
pturs,  or,  binary  combinations,  of  dissimilar  metals.  These  metals  are 
Qsoally  copper  and  zinc;  and  these  elements,  tbe  copper  and  zinc  of 
each  pair,  can  be  soldered  together. 

The  pairs  follow  in  the  same  order.  Thus  when  zinc  is  below  in  the 
first,  it  is  indispensably  necessary  it  should  be  below  in  all  the  others. 
Finally  the  pairs  mast  be  separated  by  a  liquid  conductor  of  electricity, 
lifow,  who  cannot  see  how  easy  it  is  to  fnlfiU  these  conditions  without 
superpoeing  the  elements,  without  forming  them  into  a  pilet  This  first 
arrangement,  which,  by  the  way,  was  the  origin  of  tbe  name  of  the  appa- 
ratus, has  been  changed.  The  pairs  are  not  now  vertical,  but  succeed 
each  other  so  as  to  form  as  a  whole  a  horizontal  parallelepiped.  Each 
(tf  them  is  immersed  in  a  trough  containing  a  liquid,  which  is  a  decided 
improvement  over  the  merely  moist  pieces  of  pasteboard  or  cloth  used 
'   in  the  beginning. 

Apparatus  have  been  constructed  by  several  physicists  nnder  tbe 
denomination  of  drj/  pile,  which  only  comparatively  may  be  so  called,  as 
strictly  speaking  they  do  not  deserve  the  name.  The  best  known,  those 
of  Professor  Zambooi,  are  composed  of  several  thousands  of  disks  of 
paper,  tinned  on  one  side  and  covered  on  tbe  other  by  a  thin  layer  of 
pulverized  oxide  of  manganese,  which  is  rendered  adhesive  by  means 
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of  a  paste  of  flonr  and  milk.  The  disks,  of  course,  beiug  piled  ap  la 
tbe  same  order,  tbelr  dissimilar  surfaces,  or,  I  should  say,  the  tin  and 
maDganese  surfaces  of  two  contiguous  pairs,  are  in  contact.  Here,  then, 
we  have  the  two  metallic  elements,  of  di&erent  kinds,  which  constitute 
vhat  were  called  pairs  in  the  description  of  Votta's  first  pile.  With 
regard  to  the  iotermediarj  conductiug  liquid,  those  who  object  to  appi; 
the  name  of  dry  piles  to  those  of  Zamboni  will  discover  the  cause  of  the 
bamidtty  in  the  hygrometrical  property  always  preserved  by  the  paper 
placed  between  each  plate  of  tin  and  layer  of  powdered  manganese. 

The  wonderful  results  obtained  by  physicists  by  means  of  voltaic 
piles  are  owing  undoubtedly,  in  a  measure,  to  the  remarkable  improve- 
ments introduced  by  them  iu  the  construction  of  these  apparatus}  bat 
the  chief  cause  is  the  cuormons  dimensions  they  have  succeeded  iu  giv- 
ing tbem.  The  metallic  pairs  in  Yolta's  first  piles  were  scarcely  larger 
than  a  five-franc  piece.  In  M.  Children's  pile  each  element  bad  a  sur- 
face of  thirty-two  English  square  feet.  Yolta,  as  well  as  can  be  dis- 
covered from  the  analysis  I  have  just  given  of  his  views,  accounted  for 
the  development  of  electricity  by  the  mere  contact  of  the  two  uyttaiis  of 
different  natures  constituting  each  pair.  The  liquid  between  them 
simply  performed  the  ofiSce  of  conductor.  This  theory,  called  the 
theory  of  contact,  was  attacked  at  an  early  date  by  Fabroni,  one  of 
Volta's  countrymen.  He  supposed  that  the  oxidation  of  the  metallic 
surfaces  of  the  pairs,  induced  by  the  liquid  touching  them,  was  the 
principal  cause  of  the  pbeuomeoa  of  the  pile.  Wollaston,  some  time 
after,  developed  this  same  idea  with  his  usual  sagacity.  Davy  sup- 
ported it,  iu  bis  turn,  by  iugenions  experiments ;  and  finally,  to-day, 
this  chemical  tbeorj-  of  the  pile  prevails  almost  unanimously  among 
physicists. 

I  hazarded  the  opinion,  just  now,  with  some  timidity,  that  the  pile 
was  the  most  marvellous  instrument  ever  invented  by  the  human  miud. 
If,  in  the  enumeration  you  Lave  just  heard  of  its  different  properties, 
my  voice  has  not  been  altogether  without  power,  I  might  now  repeat 
my  first  assertion  and  consider  it  thoroughly  established. 

According  to  some  biographers,  Volta's  brain,  exhausted  by  long- 
continued  work,  and  especially  by  the  production  of  the  pile,  refused  to 
furnish  anything  more.  Others  saw,  in  an  obstinate  silence  of  nearly 
thirty  years,  only  the  effects  of  a  puerile  fear,  which  the  illustrious 
-  physicist  bad  not  the  courage  to  overcome.  He  feared,  it  is  said,  that 
ou  comparing  bis  more  recent  researches  with  those  on  electricity  by 
contact,  the  public  would  immediately  couclnde  that  bis  mind  was 
weakened.  These  two  explanations  are  doubtless  very  ingenious,  bnt 
tbey  labor  under  the  signal  defect  of  being  entirely  superfluous.  For 
the  pile  was  invented  in  1800,  and  two  ingenious  essays,  one  on  the 
"  Phenomenon  of  Hail,"  (Le  pb^nom^oe  de  la  grfile,)  and  the  other  on 
the  "Periodicity  of  storms  and  the  cold  accompanying  them,"  ^Ija 
periodicity  des  orages  et  le  froid  qni  les  accompagne,)  were  not  pub- 
lished until  six  and  seventeen  years  after. 
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LIFE    OP    VOLTA— OFFICES    PILLED    BY    HIM— HIS    CHARACTER — HIS 
DBATH. 

Gentlemen  :  I  have  just  displayed  to  yoar  view  a  pictnre  of  YoltaV 
brilliant  career.  I  bare  tried  to  specify,  in  detail,  the  grand  discoveries 
witb  wfaicli  this  wonderful  genias  lias  enriched  the  physical  sciences. 
Nothing  DOW  remains,  to  carry  oat  the  usaal  form,  but  to  relate  briefly 
the  principal  events  of  his  public  and  private  life. 

The  painfal  duties  which  devolved  upon  Volta,  almost  from  earliest 
youth,  detained  him  in  his  native  city  till  1777.  This  year,  for  the  flrst 
time,  he  left  the  picturesque  banks  of  Lake  Como  and  traveled  through 
Switzerland.  His  absence  lasted  several  weeks,  but  was  not  marked 
by  any  important  event.  At  Berne,  Volta  visited  the  celebrated 
Haller,  who  was  fast  bringing  his  life  to  a  close  by  an  immoderate  use 
of  opium.  Thence  he  went  to  Fernay,  where  every  description  of  talent 
was  secure  of  a  kind  welcome.  Our  immortal  countryman,  in  the  long 
conversation  with  which  he  honored  the  young  professor,  glanced  at  the 
Tory  numerous,  rich,  and  varied  departments  of  Italian  literature,  passed 
in  review  the  savants,  poets,  sculptors,  and  painters  which  adorn  this 
literatnre,  with  a  snperiority  of  views,  a  delicacy  of  taste,  and  a  nicety 
of  judgment  which  left  on  Volta's  mind  an  indelible  impression. 

At  Geneva,  Volta  formed  a  close  friendship  with  the  celebrated  his- 
torian of  the  Alps,  a  man  most  capable  of  appreciating  his  discoveries. 
That  was  a  great  centary,  gentlemen,  in  which  a  traveler,  in  a  day's 
jonrney,  without  losing  sight  of  the  Jura,  could  render  homage  to  a 
Sanssare,  a  Haller,  Jean-Jacques,  and  Voltaire. 

Yolta  returned  to  Italy  by  way  of  Aigne- Belle,  taking  with  him  to  his 
countrymen  that  precious  root,  the  potato,  which,  by  proper  cultivation, 
would  render  a  complete  famine  impossible.  In  Lombardy,  where 
frightful  storms  destroy  in  a  few  moments  cereals  distributed  over  a 
vast  region  of  country,  an  ai'ticle  of  food,  which  develops,  grows,  and 
matures  under  the  ground,  sheltered  from  the  ravages  of  bail,  was  an 
inestimable  gift  to  the  whole  population. 

Yolta  had  himself  written  a  circumstantial  account  of  his  travels  in 
Switzerland ;  but  it  was  hidden  in  the  archives  of  Lombardy.  Its  recent 
publication  is  due  to  a  custom  which,  in  all  probability,  will  not  soon 
be  adopted  in  a  certain  country,  where  a  writer  has  dared  to  designate 
marriage  as  the  most  serious  of  comic  things,  without  being  torn  to, 
pieces  for  it.  In  Italy,  where  this  act  of  our  life  is  undoubtedly  regarded 
with  more  serioasnesa,  each  one,  in  his  sphere  of  life,  endeavors  to  sig- 
nalize it  by  some  act  for  the  general  good  of  his  fellow  citizens.  It  was 
the  marriage  of  M.  Antoine  Beina,  of  Milan,  in  1827,  which  brought  to 
light  Volta's  small  work  from  the  official  portfolios  of  the  government, 
veritable  catacombs,  where,  in  all  countries,  heaps  of  treasures  lie  buried 
forever. 

Human  institutions  are  so  strange  that  the  fortunes,  tfae  well-being, 
the  whole  foture  of  one  of  the  greatest  geniuses  of  whom  Italy  can 
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boast,  were  at  the  mere;  of  the  admiuistrator-geDeral  of  Lombardy.  I 
sappoae  Ibat  the  ruling  powers,  in  selecting  this  functionary,  were  led 
by  their  fastidiousness  to  require  that  a  certain  kuowledge  of  finance 
Bboold  be  superadded  to  the  guarteriogs  of  nobility  imperionsly  pre- 
Bcribed  by  etiquette ;  and,  notwithstanding,  here  was  the  man  called  on 
to  decide,decide,  too,  without  appeal  [from  his  judgment]  whether  Volta 
desen'ed  to  be  transferred  to  a  wider  theater,  or,  indeed,  left  a  martyr 
at  the  small  school  of  Como,  he  should  be  deprived  daring  his  whole 
life  of  costly  accessories  that  ceitainly  cannot  supply  the  place  of  geoius, 
but  invest  it  with  great  power.  Let  us  be  quick  to  ackuowledge  that 
so  far  as  Yolta  was  concerned  chance  remedied  the  folly  incident  to  aueh 
a  state  of  dependence.  Comte  de  Firmian,  the  administrator,  was  a 
friend  to  literature.  The  school  of  Pavia  became  the  object  of  bis 
assiduous  care.  He  ioanded  there  a  professorship  of  physics,  and  in 
1779  Yolta  was  elected  to  fill  it.  For  many  years  crowds  of  young  men 
fi-om  all  couutries  thronged  the  lectures  of  the  illustrious  professor^ 
there  they  learned,  1  will  not  say  the  details  of  science,  for  nearly  all 
works  on  the  subject  give  these,  but  the  philosophical  history  of  the 
principal  discoveries ;  the  subtile  correlations  which  escape  ordinary  in- 
telligence, and  a  matter  which  very  few  individuals  have  the  privilege 
of  divulging,  the  progress  of  discovery. 

Yolta's  style  was  lucid,  unaffected,  and  sometimes  monotonous,  but  al- 
ways characterized  by  modesty  and  refiuemeat ;  qnalities  which,  when 
nnited  to  talents  of  the  first  order,  are  always  attractive  to  youth. 
In  Italy,  where  the  imagination  is  so  easily  excited,  they  produced  a 
geoaine  enthusiasm.  The  desire  to  boast  before  the  world  of  the  honor 
of  being  a  disciple  of  Yolta,  contributed  vastly  for  more  than  the  third 
of  a  ceutury  to  the  wonderful  success  of  the  TJuiversity  of  the  Tessiu. 

The  proverbial /ar  nienU  of  the  Italians  is  strictly  true  as  to  physical 
exertion.  They  travel  little,  and  among  the  very  opulent  families, 
some  are  found  so  thoroughly  Bom  an  that  not  even  the  sublime  erup- 
tions of  Yesuvius  can  tempt  them  from  the  fresh  shades  of  their  villas. 
There  are  cultiv'sted  Floreutioes  who  have  never  seeu  Saint  Peter's  and 
the  Coliseum  except  in  engravings;  Milanese  who  all  their  lives  know 
only  from  hearsay  that,  at  some  leagues  distant,  there  is  an  immense 
city  and  hundreds  of  magnificent  palaces  built  in  the  sea.  Yolta  him- 
self only  left  the  banks  of  his  native  Lario  for  the  purpose  of  scientific 
-researches.  I  do  not  think  his  travels  in  Italy  extended  as  far  as  Na- 
ples and  Borne.  If,  in  1780,  be  crossed  the  Apennines  to  go  &om  Bo- 
logna to  Florence,  it  was  with  the  hope  of  finding  an  opportunity  in  the 
fires  of  Pietra  Mala,  en  route,  of  submitting  his  views  on  the  origin  of 
natural  inflammable  gas  to  a  decisive  proof-  If,  in  1782,  accompanied 
by  the  celebrated  Scarpa,  he  visited  the  capitals  of  Germany,  Holland, 
England,  and  France,  it  was  to  make  the  acquaintance  of  Lichtenberg, 
Yau  Marnm,  Priestley,  Laplace,  and  Lavoisier,  and  to  enrich  the  labor- 
atory of  Pavia  with  certain  instruments  for  investigation  and  demon- 
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stratioD,  of  which  descriptions  and  drawings,  even  those  beat  execated, 
conid  give  hot  ao  imperfect  idea. 

Accepting  an  invitation  from  Oeoeral  Bonaparte,  the  conqueror  of 
Italy,  Yolta  retarned  to  Paris  in  1801.  He  there  repeated  bia  experi- 
ments on  electricity  by  contact,  before  a  large  committee  of  the  Insti- 
tnte.  The  First  Consal  wished  to  be  present  at  the  meeting  where  the 
committee  were  to  give  a  detailed  account  of  these  wonderful  phe- 
nomena. Their  conclusions  were  scarcely  reached  when  he  proposed 
to  confer  upon  Yolta  a  gold  medal  to  commemorate  the  gratitnde  of  the 
French  scientists.  Custom,  or,  xre  may  add,  academic  regulatious, 
scarcely  sanctioned  anch  a  request,  bat  rules  are  made  for  ordinary 
occasions,  and  the  professor  of  Pavia  bad  just  placed  himself  outside  of 
this  line  The  medal  was  therefore  voted  by  acclamation,  and  as  Bona- 
pari^e  did  nothing  by  halves,  the  learned  traveler  rec^ved  the  same  day, 
from  the  public  fund,  the  sum  of  2,000  crowns  to  defray  bis  traveling 
expenses.  The  creation  of  a  prize  of  60,000  francs  to  be  awarded  to 
him  who  would  give  to  the  sciences  of  electricity  and  magnetism  an  im- 
pulse comparable  to  tbat  received  by  theflrstof  these  sciences  from  Frank- 
lin and  Volta,  is  not  a  less  characteristic  evidence  of  the  enthasiasm  of 
the  great  captain.  This  impression  was  lasting.  The  professorof  Pavia 
became  Napoleon's  type  of  genias.  Thus,  8t«p  by  step,  we  see  him  dec- 
orated with  the  crosses  of  the  legiou  of  honor  and  the  iron  crown,  elected 
member  of  the  Italian  consulate,  and  elevated  to  the  dignity  of  count 
and  senator  of  the  kingdom  of  Iiombardy.  When  the  Italian  Institute 
appeared  at  the  palace,  if  Yolta,  accidentally,  was  not  in  the  front 
ranks,  the  abrupt  questions,  where  Is  Yolta ;  can  he  be  sick ;  why  did 
he  not  come  t  proved,  only  too  evidently,  perhaps,  that,  in  the  eyes  of  tbe 
sovereign,  notwithstanding  all  their  learning,  the  other  members  were 
but  mero  satellites  of  the  inventor  of  tbe  pile.  "I  cannot  consent,"  said 
Napoleon  in  1804,  "  to  Yolta's  withdrawal.  If  bis  duties  as  professor 
are  too  fatiguing,  they  mnst  be  lessened.  Let  bim  deliver  but  one 
lecture  during  the  year,  if  desired  ;  but  the  University  of  Pavia  would 
receive  its  death-blow  the  moment  I  allowed  so  illustrious  a  name  to  dis- 
appear from  the  list  of  its  members ;  besides,"  added  he,  "  a  good  gen- 
eral should  die  ou  the  field  of  honor."  The  good  general  found  the 
argument  unanswerable,  and  the  youth  of  Italy,  whose  idol  he  was, 
were  thus  enabled  to  enjoy  a  few  more  years  of  his  delightful  lectures. 

Newton,  daring  hia  parliamentary  career,  it  is  said,  never  spoke  but 
once,  and  that  was  to  ask  the  doorkeeper  of  the  House  of  Gouimons  to 
close  a  window  to  prevent  a  current  of  air  giving  cold  to  an  orator 
when  speaking.  If  the  doorkeepers  of  Lyons,  during  the  Italian  consul- 
ate, and  those  of  tbe  senate  at  Milan,  bad  been  less  carefal,  Yolta,  per- 
haps, from  mere  goodness  of  heart,  if  but  for  a  moment,  might  have 
overcome  bis  extreme  reserve;  bnt  the  opportunity  not  offering,  the 
distinguished  physicist  will  be  inevitably  classed  with  those  personages 
vbo,  whether  from  timidity  or  indifference,  during  long  revolutions,  are 
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inembersot'  tlie  most  aiiimated  popular  assemblies  witlioiit  giviDjr  an 
cpioioD  or  uttering  a  single  word. 

It  has  been  said  that  happiness,  like  matter,  is  composed  of  impercept' 
ibie  elfimeots.  If  this  idea  of  Franklin  be  correct,  Volta  was  happj. 
Entirely  devoted,  in  spite  of  high  political  dignities,  to  bis  studies, 
nothing  disturbed  his  tranqnillit;.  According  to  Solon's  law  he  would 
liave  been  exiled,  for  not  one  of  tbe  parties,  for  nearly  a  quarter 
«f  a  century  agitAting  bombardy,  could  boast  of  nnmbering  him  in  its 
Tanks.  The  illustrioas  professor's  name  only  re-appeaced  after  the 
etonn  as  an  ornament  to  tbe  existing  anthoritiea.  Even  in  his  most 
private  intimacies  Yolta  had  the  greatest  aversion  to  any  conversation 
relating  to  pnblic  matters.  He  did  not  hesitate,  as  soon  as  there  was 
an  opening,  to  cat  it  short  by  one  of  those  witticisms  or  puns,  called  in 
ftely  freddure  and  in  France  oalembour.  But,  it  mnst  be  confessed, 
practice  here  did  not  make  perfect,  as  several  of  tbe  Jreddure  of  tbe 
great  physicist,  not  considered  unworthy  of  being  quoted,  are  far  from 
being  as  irreproachable  as  his  experiments. 

Volta  was  married  in  1794,  at  the  age  of  forty-niue,  to  Mademoiselle 
Th^rfese  Peregrini.  He  had  three  sons,  two  surviving  him  and  the  other 
dying  at  the  age  of  eighteen,  jnst  when  he  had  given  promise  of  the 
most  brilliant  talents.  This  was  the  only  sorrow,  I  believe,  oar  philos- 
opher ever  experienced  daring  tbe  whole  of  his  long  career.  His  dis- 
coveries were  too  brilliant,  witbont  any  doubt,  not  to  have  aronsed 
envy,  bat  it  never  dared  attack  them,  even  nnder  its  most  nsnal  dis- 
guise, as  it  Dever  questioned  tbeir  novelty. 

Contentions  with  regard  to  priority  have  been  tbe  torments  of  invent- 
ors in  all  ages.  Spite,  tbe  sentiment  to  which  it  usually  gives  rise,  it  is 
not  fastidious  in  tbe  choice  of  its  means  of  attack.  When  evidence  is 
wanting,  sarcasm  becomes  its  fovorite  weapon,  and  it  but  too  often 
posseaees  the  cruel  power  of  rendering  it  most  cutting.  It  is  related 
that  Harvey,  who  had  manfully  resisted  the  numerous  criticisms  of 
which  his  disiwveriea  had  been  ^e  object,  totally  lost  courage  when  cer- 
tain adversaries,  under  pretense  of  concession,  declared  tbat  they  would 
concede  to  him  the  merit  of  having  circulated  the  circulation  of  the  blood. 
Let  us  congratulate  ourselves,  gentlemen,  tbat  Volta  was  never  exposed 
to  such  contentions;  let  us  congratulate  his  countrymen  on  having 
guarded  him  from  them.  The  Bolognese  school,  for  a  long  time,  un- 
doubtedly upheld  tbe  doctrine  of  animal  electricity.  Honorable  senti- 
ments of  nationality  iadnced  them  to  desire  that  Ualvani's  discovery 
^onld  remain  entire;  that  it  should  not  form  a  part  of  the  grand  phe- 
nomena of  voltaic  electricity  as  a  peculiar  clause;  and  yet  tbey  never 
«llnded  to  the  voltaic  phenomena  but  with  admiration.  Never  did  an 
Italian  mouth  pronounce  the  name  of  the  inventor  of  tbe  pile  without 
coupling  it  with  the  most  unequivocal  terms  of  esteem  and  profound 
lespeet,  and  without  prefixing  a  word  most  expressive  in  its  simplicity 
and  especially  aweet  to  tbe  ears  of  a  fellow-citizen ;  from  Bov^i^do  to 
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Messioa,  educated  people  always  spoke  or  tbo  physicist  of  Pavia  as 
nostra  Volta. 

I  bave  mentioned  the  honors  conferred  upon  lilm  by  Napoleon.  AU 
the  great  universities  of  Europe  had  invited  him  to  join  them.  Of  the 
eight  foreigu  members  of  the  Isstitate,  he  belonged  to  the  first  raok. 
So  many  honors  never  once  excited  in  Volta's  soul  a  sensation  of  pride. 
The  small  village  of  Como  was  always  bis  favorite  place  of  residence. 
The  tempting  and  often  repeated  offers  from  Knssia  could  not  induce  him 
to  exchange  the  beautiful  skies  of  Lombardy  for  the  fogs  of  the  Neva. 

The  predominant  traita  of  the  illustrious  professor  were  strength  and 
quickness  of  mind,  compreheusivenesa  and  justness  of  views,  and  truth 
and  warmth  of  nature.  No  act  of  his  life  was  ever  prompted  by  ambi- 
tion, love  of  money,  or  a  spirit  of  rivalry.  The  love  of  study,  hia  ruling 
and  only  passion,  remained  through  life  pure  and  unspotted  by  the 
world. 

Volta  was  tall,  with  features  as  noble  and  regular  as  those  of 
an  antique  statue ;  his  broad  brow  was  deeply  furrowed  by  profound, 
meditation  and  his  countenance  expressed  both  tranquillity  of  soul  and 
penetration  of  mind.  His  manners  alwaya  retained  traces  of  the  ma- 
ticity  contracted  in  his  youth.  Many  persons  remember  having  seea 
him  in  Paris  every  day  enter  the  baker's,  and  afterward,  while  walking 
the  streets,  eat  the  large  rolls  which  he  bad  just  bought,  without  seem- 
ing to  suspect  that  any  one  would  remark  it.  I  will  be  pardoned,  I 
hope,  so  many  minute  particulars.  Has  not  Fontenelle  related  that 
Newton  bad  a  thick  snit  of  hair,  never  wore  spectacles,  and  never  lost 
bat  one  tooth  1  Names  so  great  justify  and  ennoble  the  most  minute 
details.  When,  in  1819,  Volta  finally  resigned  the  trust  with  which 
he  had  been  invested  at  the  University  of  the  Tessin,  he  retired  to-Como. 
From  this  time  all  his  relations  with  the  scientific  world  ceased.  He 
rarely  received  any  of  the  numerous  travelers  who,  attracted  by  his 
great  reputation,  came  to  pay  him  homage. 

In  1823  a  slight  attack  of  apoplexy  developed  very  serious  symptoms  j 
bat  prompt  remedies  soon  succeeded  in  relieving  him.  Foar  years  after^ 
in  1827,  in  the  beginning  of  March,  the  venerable  old  man  was  attacked 
by  a  fever,  which,  in  the  course  of  a  few  days,  deprived  him  of  bis  remain- 
ing strength.  On  the  6th  of  the  same  month  he  expired  without  saffer- 
ing,  at  the  age  of  eighty-two  years  and  fifteen  days. 

Oomo  celebrated  Volta's  obsequies  with  great  pomp.  The  professors 
and  students  of  the  college,  and  all  the  fiends  of  science,  and  the 
educated  inhabitants  of  the  village  and  its  environs,  hastened  to  accom- 
pany to  their  last  resting-place  the  mortal  remains  of  the  illnstrioos 
scientist,  the  charitable  citizen,  and  the  man  exemplary  in  all  bis 
domestic  relations.  The  beautiful  monament  erected  to  bis  memory, 
near  the  picturesque  village  of  Camntigo,  the  native  place  of  Volta's 
&mily,  is  a  striking  testimony  of  the  sincerity  of  their  regrets,  and 
finally  all  Italy  participated  in  the  mourning  of  the  Milanese. 
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Ou  ttiia  side  of  the  Alpa  the  feeling  excited  was  much  leas  intense. 
Those  who  may  tbink  this  strange,  mast  remember  that  on  tbe  same 
day,  aloiost  at  the  same  hour,  France  lost  the  anthor  of  "  La  M6canigae 
Celeste."  Volta,  for  six  years,  had  lived  solely  in  his  family.  His  active 
mind  was  almost  gone.  The  names  electropborns  and  condenser,  and 
even  that  of  the  pile,  no  longer  possessed  tbe  power  of  making  bis 
heart  beat.  Laplace,  on  tbe  contrary,  retained  up  to  his  last  hoar 
that  energy  and  activity  of  mind,  that  passionate  love  of  scientific  dis- 
coveries, which  for  more  than  half  a  century  rendered  him  the  soul  of 
yoar  reunions.  When  death  surprised  him,  at  tbe  age  of  seventy-eight, 
be  was  publishing  a  sequel  to  the  fifth  volume  of  his  great  work.  On 
reflecting  on  the  immensity  of  such  a  loss,  all  will  acknowledge,  I  doubt 
oot,  that  there  is  great  injustice  in  reproaching  the  academy  for  hav- 
ing at  tbe  first  moment  concentrated  all  its  thoagbta  on  the  fatal  blow 
it  had  just  received.  As  for  myself,  gentlemen,  I  have  never  misunder- 
stood your  sentiments,  and  my  only  fear  now  is  my  inability  to  do  all 
the  justice  you  desire  to  the  immeasurable  services  rendered  to  science 
by  tbe  illustrious  professor  of  Pavia.  I  flatter  myself,  however,  it  will 
not  be  imputed  to  a  want  of  conviction.  In  moments  of  pleasing  rev- 
*ry,  when  passing  in  review  all  contemporary  productions,  any  one  can 
select,  according  to  bis  habits,  tastes,  and  bent  of  mind,  without  much 
discrimination,  which  one  of  these  productions  he  would  prefer  to  be 
the  author  of,  '^  La  M^canique  Celeste  "  or  the  voltaic  pile ;  at  tbe  same 
time  and  always  on  the  same  level,  they  have  presented  themselves  to 
my  mind.  An  academician  devoted  to  the  study  of  the  stars  could  not 
possibly  give  a  more  striking  proof  of  the  profound  admiration  which 
tbe  immortal  discoveries  of  Volta  always  inspired. 

The  place  of  foreign  member,  made  vacant  by  Volta's  death,  was 
filled  by  Dr.  Thomas  Young.  The  academic  corps  is  happy,  gentlemen, 
vhen  forced  to  recruit  its  ranks,  to  be  able  to  succeed  genius  to  genius. 
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THE  PROBABLE  FUTURE  OF  THE  HUMAN  RACE. 


[From  IheUistor;  of  Science  and  of  Savants,  by  AlphoDMde  Candolle. — TraualAted  fw 
the  Smithaonian  Inatitation.] 


It  is  uot  difficult  to  poiut  out  certaia  probabilities  conc«ruiug  the 
fature  destin;  of  the  bumaa  race.  Thla  is,  Id  some  respects,  deter- 
mined iiatDrally,  bnt  is  wauling  ueither  in  itDportance  nor  interest. 

Id  order  to  examine  tbe  question  properly,  it  is  necessary  to  bear  in 
mind  three  piiueiples:  let,  organized  beings  endowed  with  will  and  the 
faculty  of  locomotion  always  seek  to  adapt  themselves  to  the  circam- 
stances  iu  wliich  they  are  placed,  and  none  do  so  more  efi'ectaally  than 
man,  on  account  of  his  superior  intelligence;  2d,  the  individuals  of  the 
haman  species  that  are  the  least  able  to  accommodate  themselves  to 
tbeii  ciruumatauces  are  most  liable  to  perish,  or  at  least  to  leave  a  small 
number  of  descendants,  so  that  popnlations  are  priucipally  recruited  by 
the  individuals  that  possess  the  qualities  best  adapted  to  the  circum- 
stances of  the  country  and  the  age  iu  which  they  live;  3d,  the  violent 
contests  betweeu  nations  and  individuals  accelerate  modifications  and 
adaptations  to  new  circumstances.  The  application  of  these  laws  com- 
pels us  first  to  consider,  as  far  »»  we  are  able,  the  circumstances,  more 
or  less  immediate,  in  which  our  successors  will  probably  find  themselves. 

If  we  take  iuto  consideration  a  near  future,  of  a  few  centuries  for  ex- 
ample, or  of  a  thousand  years,  we  may  anticipate  a  certain  degree  of 
stability  in  the  physical  conditions,  general  and  even  local,  which  affect 
the  human  species ;  at  least,  judging  from  the  past,  this  seems  to  be 
highly  probable.  Climates  have  uot  changed  since  the  time  of  the  oldest 
historic  documents.  The  couflgnratioas  of  the  surface  of  the  earth  have 
been  very  little  altered.  Undoubtedly,  geology  shows  us  that  there 
have  been  great  changes,  but  ordinarily  those  took  place  very  slowly. 
The  supposition  of  a  continaatiou  of  the  present  physical  conditions 
daring  several  generations  of  man  is  then  presumable.  N'ow,  with  the 
present  conditions  very  nearly  the  same,  it  is  easy  to  foresee  two  phe- 
nomena: 1st,  the  land  will  be  more  thichly  inhabited,  since  certain 
very  active  and  t^obust  nations  have  sufficient  intelligence  to  cross  the 
seas,  and,  above  all,  because  in  every  country  the  population  constantly 
tends  to  increase ;  iu  other  words,  the  men  of  our  time  will  adapt  them- 
selves more  and  moreto  the  conditions  of  existence  offered  them  in  their 
own  country  and  elsewhere,  theriO  conditions  Involving  an  immense  aug- 
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mentation  of  the  general  population  of  tlie  globe }  2d,  the  coutinnal 
transportation  and  passage  of  men  from  one  part  of  tlie  world  to  another 
will  prodace  mom  and  more  frequent  mingling  of  tbo  races.  Here, 
also,  certain  probabilities  may  be  foreseen. 

The  races  infetior  in  number,  strength,  physical  condition,  or  intelli- 
gence mast  either  disi^jpear  or  be  mingled  with  the  races  which  are 
saperior  to  tbem  in  all  these  qualities-  Like  the  Australians,  many  of 
the  races  which  inhabit  the  islands  of  the  Pacific  Ocean,  the  Hottentots, 
the  natives  of  some  parts  of  America,  must  disappear,  in  view  of  the 
impossibility  of  their  Btraggling  succeasfully  against  other  nations, 
either  in  war  or  peace.  The  races  less  inferior,  but  not  very  active,  of 
Mexico,  Peru,  and  some  parts  of  Asia,  have  already  mingled  with  their 
conqaerors,  so  as  to  constitute  intermediate  populations.  But  there  are 
three  principal  races,  endowed  with  admirable  gnalities  for  invasion, 
which  will  mix  with  the  inferior  races  more  or  less  according  to  local 
ciroumstances.  These  three  principal  races  are:  the  white  race,  repre- 
sented particularly  by  the  Europeans  and  tbeir  American  descendantsj 
the  yellow  race,  represented  chiefly  by  the  Chinese  and  the  JapanesCj 
and  the  negro  race.  The  first  has  the  advantage  in  intelligence,  but  it 
does  not  so  well  endure  warm  climates  as  the  other  two.  The  emigra- 
tion of  the  whites  to  the  equatorial  countries  will  undoubtedlv  continne, 
bat  their  offspring  will  be  decimated  in  these  warm  regions,  while  those 
of  the  negroes  and  the  Chinese  will  generally  survive.  Even  the  adults 
of  the  whit«  raae  with  difSculty  endure  the  heat  of  soutberu  countries. 
The  mixed  races  will  be  at  less  disadvantage  in  the  torrid  zone  tbaa 
the  white;  bnt  if  the  natural  selection  takes  place  in  favor  of  the  more 
colored  individuals,  the  latter  will  at  last  prevail,  in  spite  of  all  min- 
gling. On  the  other  hand,  the  negro  race  will  not  prosper  in  cold  coon-  ' 
tries,  and  even  the  half-breeds  do  not  bear  a  rigorous  climate  as  well  as 
the  whites.  In  spite,  then,  of  the  mingling  of  the  races,  we  may  predict 
a  continual  predominance  of  the  negroes  in  the  equatorial,  and  of  the 
whites  in  the  colder  regions.  The  Chinese  alone  seem  at  once  suffi- 
ciently intelligent  and  robust  to  struggle  in  all  latitudes  with  both  these 
races.  They  are  already  numerous,  and  have  commenced  to  emigrate. 
On  account  of  tbeir  psychical  and  physiological  qualities,  and  also  their 
ingenuity  and  inquisitiveoess,  they  ought  to  supplant  the  other  races; 
bnt  they  lack  courage,  and  are  not  trnstworthy.  The  whites  of  Europe 
and  of  the  United  States  will  sustain  the  struggle,  thanks  to  their 
habitual  bravery,  theu-  facility  of  comprehension,  and'  the  confidence 
they  can  place  in  each  other.  The  negroes  also  will  prevail  on  account 
of  their  physical  vigor.  The  mingling  of  the  three  principal  races  will 
not,  however,  be  complete.  There  will  be  many  and  every  degree  of 
hybrid  or  mixed  races;  but  in  Africa,  in  China,  and  in  the  north  of  onr 
hemisphere,  Uie  primitive  races  will  probably  continue  to  predomiaat« 
for  many  centuries. 

Let  OS  now  consider  a  future  more  remote,  for  example  of  fifty  tliou- 
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sand,  one  buDdred  thonsand,  or  even  of  several  hundred  thousands  of 
years.  It  is  etill  possible  to  foresee  for  these  distant  times  certaio  ten- 
dencies and  certain  conditioos  of  the  baman  species.  We  should,  how- 
ever, bear  in  mind  that  which  renders  donbtfnl  even  the  most  plausible 
suppositiona  For  a  lapse  of  time  so  prolonged,  we  cannot  tell  whether 
some  great  terrestrial  or  cosmtcal  eveut  may  not  change  absolutely 
external  conditioos.  Onr  globe  may  experiencg  depressioas  and  eleva- 
tions which  may  alter  entirely  the  nature  of  the  habitable  anrfaee. 
New  diseases  may  be  manifested  among  men  of  which  we  have  now  do 
idea.  These  maladies  may  destroy  a  whole  race  or  eveu  affect  the 
entire  hnmao  species.  Astronomers  have  shown  ns  that  the  variations 
«f  the  plane  of  the  ecliptic  and  of  the  eccentricity  of  the  earth's  orbit 
are  not  of  a  nature  to  produce  any  sensible  change  in  climates.  In 
stating  this  fact,  however,  Mr.  Croll "  is  compelled  to  admit  that  the 
accumulation  of  ice,  the  effect  of  the  latter  cause  acting  alternately 
upon  tbe  north  and  upon  the  south  pole,  must  produce  changes  in  the 
currents  and  in  the  dominant  winds,  which  mast  be  followed  by  changes 
in  climate  in  all  parts  of  the  world.  There  must  have  been  several 
glacial  periods  in  each  hemisphere.  The  least  ancient  iu  the  northern 
hemisphere  must  have  commenced  about  two  hundred  and  forty  thou- 
sand and  ended  abont  eighty  thousand  years  ago.  Sir  Charles  Lyellt 
has  disputed  tbe  opinions  of  Mr,  Croll,  and  acconling  to  him  the  perio- 
dicity of  tbe  glacial  periods  must  be  very  uncertain.  Still  we  cannot 
overlook  the  possibility  of  snch  events,  the  effect  of  which  would  be  to 
drive  all  organized  beings  &om  each  polar  region  toward  the  temper- 
ate zones,  and  those  of  the  temperate  regions  to  tbe  equatorial,  produc- 
ing naturally  the  extinction  of  many  species,  and  aa  regards  man  of 
many  races. 

Finally,  who  can  foresee  what  may  happen  to  oar  entire  solar  system) 
It  is  moving  with  great  rapidity  in  a  certain  direction.  Perhaps  some 
time  it  may  come  into  some  part  of  tbe  universe  much  warmer  or  colder 
than  the  space  it  has  passed  through  for  severe  millions  of  years.  The 
san,  also,  may  change.  Events  such  as  these  may  destroy  not  only 
man  but  all  the  organized  beings  of  our  globe. 

Setting  aside  these  hypothetical  cases,  which  are  beyond  the  powerof 
science  to  foresee,  let  us  pass  to  tncta  which  ate,  on  the  contrary,  abso- 
lutely certaiu. 

The  effect  of  the  oxygen  of  the  air,  and  the  incessant  actioa  of  hnman 
labor,  is  diminishing  the  quantity  of  metals  and  of  coal,  accessible  with- 
out  too  much  effort,  on  the  surface  of  the  earth.  Undoubtedly,  Uie 
genius  of  saeants  will  discover  processes  for  working  mines  to  greater 
depths,  and  for  profitiag  by  the  metallic  oxides  distribated  through  the 
soil.  New  combustibles  also  may  be  discovered,  but  they  can  never  1>e 
as  advantageous  as  those  we  now  enjoy,  and  the  metric  dust,  as  for 

'  Cioll,  in  Edinburgh  PhUoMpbic»l  Uagazine,  1S67  aad  IBBft, 
t  Sir  Cb&rles  L;elt,  Principles  of  Oeolog?,  latest  edition. 
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example  tbat  of  worn  iron,  which  is  everyirhere  scattered  on  the  earth, 
will  be  much  more  difiBcult  to  obtain  than  the  primitive  accnmulations 
of  to-day.  There  mnst  be  necessarily  a  dimioutioD  of  popnlation  as 
these  essential  resources  become  rare  and  more  and  more  iDaccessible, 
nntil  finally  they  are  quite  exhausted.  The  people  will  then  be  in  a 
most  anhappy  condition.  There  will  be  no  railroads,  no  steamboalSf 
nothing  which  requires  coal  or  metal.  Their  indastrics  will  gradually 
be  reduced  as  copper  and  iron  become  scarce.  Certain  populations  at 
once  sedentary  and  agricultural,  living  iu  the  warm  countries  and  able 
to  content  themselves  with  little,  will  then  be  the  beat  adapted  to  the 
general  circumstances  of  the  globe.  At  the  tropics,  therefore,  and  in 
the  vicinity  of  the  great  accDmulations  of  coal  in  the  United  States, 
populations  will  remain  longest  collected  in  masses.  The  rarity  of  the 
metals,  however,  will  be  a  cause  of  decadence,  even  in  these  privileged 
localities. 

Another  change,  slower  but  equally  sure,  is  the  diminution  of  terres- 
trial sorfaces,  and  particularly  the  lowering  of  elevated  regions,  by  the 
incessant  action  of  water,  of  ice,  and  of  air.  For  thousands  of  years, 
every  stream,  every  river,  has  carried  toward  the  ocean  solid  particles 
detached  fVom  these  heights,  and  this  slow  process  mnst  continue.  The 
mean  lowering  of  continents  has  been  calculated  from  the  ooze  of  the 
principal  rivers,  supposing  proportions  to  be  constant.  Sncb  calcula- 
tions, however,  rest  npon  conditions  too  variable  to  merit  much  confi- 
dence ;  bnt  the  tendency  of  the  change  is  certain.  Upon  high  moontains 
and  in  the  polar  regions,  glaciers  corrode  the  hardest  rocks  and  carry 
solid  substances  to  the  rivers.  Less  elevated  surfaces  are  in  like  man- 
ner depressed  by  the  action  of  water.  The  ooze  is  finally  transferred  to 
the  bottom  of  the  seaa ;  and  as  the  latter  have  already  an  extent  much 
greater  than  the  land  and  a  depth  surpassing  the  elevation  of  the  high* 
est  mountains,  it  is  dear  that  the  solid  land  habitable  by  man  will  dimin- 
ish relatively  to  the  liquid  surface.  In  other  words,  the  bottom  of  the 
seas  is  filling  up  iu  part  and  the  surface  most  rise  more  or  less,  if  we 
suppose  the  liquid  mass  constant.  At  the  same  time,  for  several  centn- 
ries  the  additions  to  certain  coasta  may  be  considered  equal  to  the  ero- 
sions of  others,  and  partial  elevations  couuteracted  by  equal  depressions. 

Thus,  independent  of  abnormal  events,  which  it  is  impossible  to  fore- 
see, all  existing  phenomena  indicate  that  the  islands  and  continents 
must  first  diminish  in  elevation,  then  in  extent,  and  we  may  predict  that 
in  some  far  distant  future  a  very  nearly  complete  submersion  of  terres- 
trial surfaces  will  take  place,  and  consequently  a  destruction  more  or  less 
complete  of  all  organized,  beings,  vegetable  and  animal,  which  live  upon 
these  surfaces,  or  even  in  fresh  waters.  The  human  species,  on  account 
of  superior  intelligence,  may  sorvive  longer  than  the  others ;  but  they 
also  will  then  be  near  their  end,  since  they  will  be  able  to  live  only  upon 
boats,  and  there  will  be  neither  wood  nor  metal  of  which  these  can  be 
constructed.  The  submersion  of  continents  will  probably  not  be  general, 
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and  Toicasio  or  coral  islands  forming,  there  will  remain  a  few  points 
inbabited  by  man ;  but  of  the  isolation  of  their  condition  it  is  difficalt  to 
form  an  idea. 

Before  this  extreme  period,  that  eventa  impossible  to  predict  may 
Btill  farther  remove,  we  sboald  imagine  the  baman  species  deprived 
gradaally  of  the  treasares  of  coal  and  the  metfds  to-day  within  reach, 
and  obliged  to  concentrate  themselvea  npon  terrestrial  surfaces  less  in 
extent  and  insulated,  ae  tbey  apparently  have  already  existed  in  very 
uicient  geological  times.  The  scarcity  of  the  combnstibles  and  of  tbe 
metals  wonld  render  communication  difBcalt.  Tbe  depression  of  tbe 
noantain-ohaina  would  diminish  tbe  condensation  of  aqoeoas  vapors, 
and  increase  the  extent  of  sterile  regions,  and  conDtries  now  fertile  wonld 
become  like  those  in  tbe  interior  of  Anstralia.  Daring  this  period,  tbe 
popnlations  wonld  greatly  diminish,  bat  intelligence  and  morality,  pw- 
baps,  having  increased,  this  redaction  would  not  be  prodnced,  as  now, 
by  a  fHghtfttl  mortality  among  the  improvident,  and  still  more  horrible 
accessories,  snch  as  infanticide  and  war.  Man  may  be,  for  example,  in 
anch  a  condition  as  to  be  able  to  control  tbe  proportion  of  mascoUne  and 
feminine  births,  which  is  not  at  all  improbable,  according  to  the  exam- 
ple of  other  organized  species.  The  result  wonld  be  an  increasing 
rarity  of  females,  and  a  considerable  diminution  of  births. 

In  proportion  as  tbe  continents,  deprived  of  monntains,  become  dry 
in  tbe  interior,  or  divided  into  archipelagoes,  the  people  will  become 
more  and  more  maritime.  From  tbe  sea  tbey  will  be  obliged  to  draw 
tbe  greater  part  of  tbe  means  of  subsistence ;  but  they  will  have  to 
straggle  against  tbe  encroachmeats  of  its  waves.  The  intelligent  and 
persevering  will  then  be  the  best  adapted  to  the  circumstances ;  and,  in 
spite  of  their  isolation,  and  the  difflcnlties  of  navigation,  tbey  may  still 
prosper.  They  may  even  enjoy  the  well-being  which  results  item  a 
peaceable  existence ;  for  at  this  time,  without  metals  or  combustibles,  it 
would  be  difficult  to  form  squadrons  to  dominate  the  seas,  and  grand 
armies  to  ravage  the  land. 

The  mingling  of  tbe  old  races  will  be  arrested  by  the  separation  of 
tbe  terrestrial  sarfoces  into  small  portions,  and  by  the  increasing  diffl* 
cnlty  of  communication.  What  remains  of  the  at  present  three  princi- 
pal races  will  probably  be  greatly  dispersed.  The  islandB  of  tbe  north- 
ern and  southern  regions  being  exposed  to  the  mote  or  less  periodic^ 
iuTBsion  of  ice,  and  having  no  contiguity  with  lands  bett«r  mtnated,  the 
wbit«  race,  which  will  have  continued  longer  here  than  in  tbe  equatorial 
regions,  will  be  that  which  will  suffer  the  most  In  tbe  central  archi- 
pelagoes, tbe  colored  races,  remaining  as  pure  as  at  present,  on  account 
of  natural  selection  during  their  long  isolation,  will  fore  better. 

To  recapitulate,  our  period  and  that  which  will  follow  for  the  next 
thousand  years  will  be  characterized  by  a  great  increase  in  population, 
a  mingling  of  races,  and  a  prosperity  more  or  less  marked.  Then  will 
probably  followa  long  period  of  diminution  of  population,  of  separation  of 
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the  people,  and  of  decadence.  Is  not  this  what  generally  happens  when 
there  is  a  straggle  between  different  influences  T  Fixed,  certain  causes 
increase  or  diminish  slowly.  We  find  to-day  that  many  animal  species 
have  become  extinct.  Tbey  at  first  became  rare.  Often  driven  from 
tbeir  habitations,  from  place  to  place,  they  were  at  last  redaced  to  a 
single  district,  where  some  cause,  pertiaps  a  very  noimportuit  one, 
ended  their  existence.  In  former  times,  if  we  can  jndge  saffloiently 
from  geologicfd  data,  the  living  spedes  bare  had  a  period  (^abundance 
and  extension  followed  by  one  of  rarity  and  limitation.  The  hnman 
species  will  describe  in  the  same  way  a  sort  of  corre,  the  extremes  of 
which  escape  oar  powers  of  observation,  while  the  mean  part  power- 
fally  excites  onr  attention.  We  know  that  one  of  these  extremes  has 
already  existed;  we  foresee  the  time  when  man  will  occnpy  all  the  habita- 
ble surface  of  the  earth,  and  will  have  coDsamed  that  which  is  now  fonnd 
accnmnlated  by  a  loDg  series  of  geological  events.  Withont  mach 
imagination,  we  can  then  foresee  the  other  part  of  the  carve,  tending  to 
some  final  point  in  the  far  fnture.  Sacb  are  the  probabilities  according 
to  the  existing  state  of  things ;  bat  the  longer  the  time  considered,  the 
more  it  is  necessary  to  admit  the  possibility  of  events  unknown,  na- 
foreseen,  impossible  even  to  be  foreseen,  which  may  introdace  entirely 
different  conditions. 

In  these  snopositions  or  lefiections  I  am  at  variance  with  Messrs.  . 
Spencer  and  Galton  in  their  writings  upon  this  subject.  Mr.  Spencer* 
speaks  very  little  of  the  physical  conditions  to  which  man  will  be  sub- 
ject. He  mentions  only  the  alternation  of  ice  at  the  two  poles  as  neces- 
sarily in  time  displacing  man.  Kotwithstanding  the  calculations  and 
the  hypothesis  of  Mr,  Croll,  this  is  perhaps  the  least  certain  and  the 
least  important  of  the  material  modifications  which  the  human  species 
will  encoanter.  The  increasing  rarity  of  coal  and  the  metals  is  much 
more  evident,  mach  nearer  at  hand,  especially  the  rarity  of  such  depos- 
its of  coal  as  are  easily  attained.  As  to  the  modifications  of  man  him- 
self,  produced  through  variability,  competition,  and  the  selection  wbioli 
results,  Mr.  Spencer  analyzes  the  question  with  skill,  bat,  in  my  oplnioOf 
not  completdy;  The  struggle,  he  says,  becomes  tcom  century  to  century 
more  active  on  accnuut  of  the  increase  of  the  population,  and  the  prog- 
ress of  science,  indostry,  and  commerce,  which  compels  individuals  to 
seek  more  knowledge  and  to  exert  greater  effort.  There  will  be,  on  this 
account,  probably  a  more  and  more  marked  devdopment  of  the  intel- 
lectoal  faculties,  (vol.  ii,  pp.  496, 499,)  and  also  those  of  morality,  (p.  497.) 
From  these  new  intellectaal  and  moral  conditions,  he  says,  there  will 
result  a  less  degree  of  fecondity,  wtiich  will  become  another  source  of 
mond  and  intellectual  progress. 

Mr.  Oaltont  reasons  very  nearly  the  same  as  Mr.  Spencer  in  what 
concerns  the  probable  intellectaal  development;  only  he  fears  that  the 

'  Herbert  Spencer*!  Principles  of  Biology,  vol.  ti,  book  6,  cli.  13. 
t  OoltOD,  Hereditary  Oeniiu,  pp.  336-363. 
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amelionitioD  of  tbe  faculties  io  the  races  already  advaoced  will  not  be 
effected  with  sufficient  rapidity  to  keep  pace  with  tbe  growing  needs  of 
a  civilization  which  increases  enormously.  After  having  proved  the 
extinction  of  several  savage  races  through  tbe  simple  effect  of  a  strug- 
gle they  could  not  sustain  against  tbe  white  race,  he  adds :  *  "  We  also, 
the  promoters  of  an  advanced  civilization,  we  begin  to  show  that  we  are 
incapable  of  progressing  intellectually  witb  tbe  same  rapidity  as  the 
demands  which  are  made  upon  us.  The  needs  of  centralization,  of 
commanicatiou,  and  of  culture  demand  more  brain  and  more  mental 
energy  than  our  race  possess.  There  is  loud  demand  for  greater  capa- 
city in  every  social  position.  Neither  statesmen,  savants,  artisans,  nor 
laborers  are  entirely  equal  to  the  present  complications  of  their  differ- 
ent professions.  ....  Oor  race  is  overburdened ;  it  seems  about  to 
degenerate,  because  its  requirements  are  greater  than  its  means.  When 
the  straggle  for  existence  is  not  too  great  for  tbe  strength  of  a  race,  it  is 
beneficial  and  conservative,  otherwise  it  is  mortal." 

We  may  doubt  some  of  these  assertions.  Per  example,  centralization 
does  not  complicate ;  it  simplifies.  There  is,  iu  fact,  as  much  prevision 
Tequired,  as  many  difficulties  to  surmount,  as  mnch  energy  employed  in 
tbe  management  of  a  number  of  small  workshops,  a  number  of  small 
independent  populations,  as  in  the  control,  by  a  single  order,  of  thon- 
sauds  of  workmen  and  thousands  of  inhabitants.  The  t^risiou  of  labor 
also  simplifies,  and  this  always  augments  with  civilization.  It  has  been 
said,  however,  in  regard  to  this,  that  the  powers  of  the  mind  are  weak- 
ened when  each  individual  thinks  only  of  a  single  thing.  In  this  point 
of  view,  such  division  in  highly-civilized  populations  is  a  binderance  to 
intelleotoal  development. 

In  general,  tbe  two  authors  I  have  just  quoted,  while  making  remarks 
very  JDst,  sometimes  very  original  and  worthy  of  attention,  appear  to 
me  to  have  somewhat  forgotten  the  inequality  of  development  of  differ- 
ent classes  and  people,  as  well  as  the  numerous  causes  which  lead  to  a 
selection,  in  the  bad  sense  of  tbe  term,  or  to  the  arrest  of  a  selection. 
History,  moreover,  is  in  accord  with  theory  in  showing  to  what  degree 
the  advance  of  intelligence  and  morality  is  irregular  and  donbtful,  even 
during  tbe  lapse  of  several  thousands  of  years.  From  the  time  of  Socra- 
tes to  that  of  Lavoisier,  how  many  eminent  men  have  died  a  miserable 
death,  victims  of  tbe  force  and  ignorance  of  the  many  I  How  many  cul- 
tivated Imputations  have  disappeared!  How  many  savage  invasions 
have  occurred  1  I  do  not  refer  only  to  those  which  destroyed  the  Roman 
empire,  but  also  to  the  despicable  Chinese  and  other  invasions  in  the 
civilized  conntries  of  to-day.  Mr.  Spencer  admits  with  reason  f  that  a 
development  of  the  nervous  system  baa  the  effect  of  diminishing  the 
additions  to  population,  and,  as  he  considers  such  a  development  proba- 
ble, sees  in  it  a  double  cause  of  satisfaction  for  tbe  future.  Populations 
will  thus  tend  to  become  stationary  as  to  number  just  as  they  have 

•Page  315.        ■  1  Page  506. 
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covered  the  terrestrial  surface  with  very  intelligent  individnala.  Bat 
from  this  happy  period,  and  even,  I  sappose,  during  this  jieriod,  there 
will  be  some  families  less  intelligent  aud  less  provident  than  others. 
These  will  make  the  greatest  additions  to  the  popalation,  and  their  num- 
bers constantly  renewed  will  greatly  affect  the  supposed  progression  of 
intelligence,  to  say  nothing  of  other  causes  of  arrest. 

In  order  to  comprehend  the  probable  facts  in  all  their  significance, 
and  to  connect  them  with  the  laws  of  selection,  it  is  absolately  neces* 
sary,  Ist,  to  attribute  a  major  importance  to  the  material  circnmstances, 
which  must  be  manifested  from  the  present  time  during  several  thou- 
sands of  years ;  2d,  to  apply  the  principle  of  the  theory  of  Mr.  Darwiu  to 
the  human  species.  I  call  the  principle  of  the  theory  the  forced  adap- 
tation of  organized  beings  to  surrounding  circnmstances  of  every  bind, 
the  result  of  which  is  that  the  modifications  preserved  are  sometimes 
good,  sometimes  bad — that  is,  according  to  our  hnman  conception  of 
what  is  good  or  bad.  We  may  form  an  idea  in  regard  to  goodness  and 
perfection,  but  the  course  of  events  may  not  be  in  accordance  with  this 
idea,  since  many  obstacles  may  intervene  during  a  series  of  several 
thousands  of  years.  The  world  to-day  is  occupied  by  an  infinite  num- 
ber of  vegetable  and  animal  species,  partially  developed  and  imperfect, 
if  the  complication  of  organs  and  the  division  of  functions  can  be  con- 
sidered imperfections.  These  inferior  beings  are  adapted  to  the  cir- 
cnmstances which  now  exist.  They  are  better  adapted  to  these  circnm- 
stances than  others  we  call  superior,  and  it  will  be  so  perhaps  for  an 
immense  series  of  centuries.  We  may  say  the  same  of  hnman  races 
and  families.  The  rndest  are  sometimes  the  best  adapted  to  cert-aio 
conditions.  Thus,  the  negroes  perfectly  resist  equatorial  climates,  and 
in  our  civilized  countries  there  are  debased  populations  which  accom- 
modate themselves  to  miserable  conditions  of  life  such  as  others  could 
not  at  all  endure. 

If  men  content  with  little  did  not  exist,  they  would  be  formed  by  vari- 
ability and  selection.  We  do  not  know  to  what  extent  frugality  and 
indifTerence  to  comfort  might  be  carried  iu  the  human  race,  if  it  were 
not  for  the  intervention  of  police-regulatioDS  and  public  opinion.  Ac- 
cording to  what  has  been  related  of  Hindoo  aud  Egyptian  agriculturists, 
long-continued  hardship  produces  a  granivorons  or  frugivorous  race, 
singnlarly  economical  and  very  fruitful.  In  our  great  cities  of  Europe, 
notwithstanding  the  severity  of  climate,  we  should  find  families  estab- 
lished in  damp,  subterranean  abodes,  under  bridges,  even  iu  sewers,  and 
adapting  themselves  to  the  conditions  of  existence  by  the  premature 
death  of  the  most  feeble,  if  the  will  of  other  men  did  not  interfere.  Fur- 
thermore, coarse  and  immoral  individnals  are  unfortunately  adapted  to 
certain  conditions  of  civilized  countries,  such  as  revolutions,  robbery, 
unjust  appropriation  of  property  by  needy  legislators,  wars  without  suf- 
ficient grounds,  aggressive,  &c.,  while  other  individuals  are  adapted  to 
conditions  moral,  wise,  just,  &c.,  which  at  the  same  time  exist.    If  at 
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aoy  time  there  ahoald  be  more  Intelligent,  and  consequently  more  prov- 
ident, men  than  now,  there  would  also  be  among  them,  or  in  association 
vitfa  them,  others  less  int«lligent  and  less  provident,  who  wonld  appro- 
priate their  goods  and  disregard  their  rights.  Optimism  is  very  sednctive, 
since  it  has  power  to  mislead  even  the  most  practical  of  men,*  bnt  It  is  not 
inconformitywiththefoctsof  the  past  nor  ^e  probable  fttctsof  the  fatnre. 
If  we  judge  only  f^m  known  and  credible  conditions,  selection  in  a  good 
sense  affects  the  fanman  race  in  a  very  doabtfal,  temporary,  and  slow 
way.  It  would  then  be  a  fallacy  to  construct,  upon  the  basis  of  the 
modem  ideas  of  nataralists,  the  theory  of  indefinite  improvement, 
adopted  by  certain  French  philosophers  of  the  last  centary.  An  atten- 
tive stndy  of  the  works  of  Mr.  Darwin  allows  no  conclasion  in  this  direc- 
tion, and  the  opinion  of  certain  writers  should  be  guarded  against,!  that 
the  ofCen-to-be-regretted  tendency  of  the  hnman  species  is  an  objection 
to  the  law  of  selection. 
*8ee  tbe  Utopia  with  which  Mr.  BiicbnereDds  bia  foarth  lecture,  (trad,  paac,  p.  178.) 
f  In  Fraier'a  Magoziue  for  September,  1868,  there  ii  an  article,  not  aisned,  but  the 
author  of  whiob  baa  been  iDdicatad  by  Mr.  DarwiD,(E>esc«nt  of  Han,  I,  p.  167,)  entitled 
"  Fsiloie  of  oataral  selection  in  the  caae  of  man."  The  facta  given  by  the  antbot  are, 
on  the  coatrarj,  an  exact  and  extended  application  of  the  law  of  aelection.  Mr.  Dar- 
win bas  never  believed  that  moral  piogrew  most  be  tbe  necessarf  reenlt  of  aelection. 
(BeeDeecentof  Man,  I,  pp.  166,  ITT,  andelaewbere.) 
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.  A.  DE  Candolle,  Pbbsidext. 


[TroDBlateil  fot  tbe  SmitbsoDiaii  iDBtilntion  by  M.A.  Hekrv.] 

Gentlemen  :  It  is  enstomary  to  divide  tbis  report  into  two  parts, 
one  appropriated  to  personal  matters,  and  especially  to  tbe  notice  of  tbe 
members  deceased  daring  the  year,  the  other  to  the  labors  of  the  tociety. 
Id  this  case  the  first  part  must  unhappily  be  long,  bat  in  view  of  the 
serious  losses  sustained,  you  will  find,  I  am  snre,  that  I  have  not  entered 
too  much  in  detail. 

I.— NECEOLOGICAL  NOTICES. 

We  have  this  year  lost  three  of  our  ordinnrj'  members,  Messrs.  Alexan- 
dre Prevost,  Gosse,  and  de  la  Bive,  and  four  of  our  honorary  members, 
Agassiz,  Bamon  de  la  Sagra,  F^,  and  Qnetelet. 

Alexandre-Pierre  Prevost,  doctor  of  sciences,  was  grandson  of  the 
professor  of  philosophy  and  physicist,-  Pierre  Prevost.  He  made  good 
progress  In  his  studies  at  Geneva,  and  completed  them  by  a  sojonm  at 
Berlin.  The  branch  with  which  be  was  principally  occupied  in  the  lat- 
ter city  was  animal  physiology.  Certain  circumstances,  easy  to  compre- 
hend, induced  him  to  enter  into  a  banking-house  of  considerable  note 
in  London,  which  had  for  a  long  time  been  under  the  direction  of  his 
father  and  his  uncles,  bnt  Ms  health  was  affected  by  the  climate  of  Eng- 
land, and  after  a  few  years  he  returned  to  Geneva.  His  scientific  tastes 
then  revived  and  were  stimulated  by  the  encouragement  of  his  near 
relatives,  and  by  his  father-in-law,  M.  Angaste  de  la  Bive.  He  published 
in  the  quarto  M^moires  of  our  society  (vol.  xi)  researches  upon  the  ner- 
voQS  system  of  the  head  of  the  conger;  in  1S43  in  the  Biblioth^ue  Uni- 
verselk,  and  in  L869  in  tbe  Archives,  which  supplemented  the  scientific  part 
of  the  same  journal,  two  memoirs  upon  binocular  vision ;  in  the  Archives  of 
the  same  year,  1859,  an  essay  upon  the  mathematical  theory  of  music,  not 
to  speak  of  numerous  articles,  such  as  reviewsor  criticisms  in  this  journal, 
of  which  he  was  one  of  the  editors.  Alexandre  Prevost  served  our 
society  for  a  long  time  as  secretary,  and  was  always  explicit  and  exact 
in  tbe  conscientious  discharge  of  the  duties  of  the  ofQce.  He  died  on 
the  21st  of  July,  1873,  in  England,  after  a  long  illness,  at  the  age  of 
only  fifty-two  years. 

Dr.  Andre-Louis  Gosse  was  son  of  Henry-Albert  Gosse,  that  savant,  so 
full  of  enthusiasm  and  originality,  who,  with  the  founders  of  the  Helvetio 
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Society  of  Natural  Scieoces,  in  1816  couceived  first  the  idea  of  foriuiDg 
a  scientific  society  wbich  shoald  meet,  like  the  British  Association,  iu  a 
different  place  every  year."  Andre-Louis  Gosse  inherited  many  of  the 
good  qualities  of  his  father.  He,  like  liim,  displayed  thronghoat  his  life 
an  extraordinary  zeal  for  the  good  of  his  fellow-men.  His  studies,  his 
travels,  his  medical  practice,  his  cooversation,  bis  writings,  were  inspired 
by  this  feeling ;  and  no  one  conid  converse  with  him  and  not  be  affected 
by  the  influence  of  his  generous  sentiments.  While  he  was  still  a  stu- 
dent at  Paris,  and  soon  after,  in  1816,  a  young  practitioner,  his  courage 
was  put  to  the  test  in  the  hospital  at  Geneva,  where  several  physi- 
cians had  died  of  a  severe  typhus  fever  introduced  by  the  armies.  On 
the  return  of  peace,  wishing  to  obtain  a  knowledge  ofthe  clinics  of  Italy, 
Germany,  and  England,  and  also  to  gain  more  experience  of  life,  be 
traveled  for  three  years  always  in  a  private  carriage,  od  horseback,  or 
on  foot.  In  these  expeditions  he  carried  his  observations  into  all  classes 
of  society,  and  even  submitted  to  serious  privations  in  order  to  gain  the 
confidence  of  the  miserable  peasants  of  some  of  the  countries  he  visited. 
While  iu  Edinburgh  he  made  known  to  the  medical  corps  of  that  city  a 
doable-current  cathet^  of  his  invention,  which  since,  through  mistake, 
has  been  attributed  to  Jules  Cloquet.  On  his  return  home,  and  having 
acquired  a  satis&ctory  practice,  Gosse  was  seized  with  the  enthusiasm 
then  manifested  in  Geneva  in  favor  of  the  indepeudence  of  Greece.  He 
offered  his  services  gratuitously  to  the  committee  of  arrangements,  and 
started  at  the  most  critical  moment  in  the  history  of  the  contest  to  lend 
bis  aid  and  assistance  in  the  organization  for  the  supply  of  ambulances 
and  military  hospitals.  The  energy  he  displayed  was  of  great  value  to 
this  unfortunate  country— the  seat  of  war,  of  pestilence,  and  moral  dis- 
order. 

This  work  completed,  be  had  entered  again,  not  without  difficulty, 
into  the  practice  of  medicine,  when  another  occasion  of  self-devotioa 
■was  present«d  to  him.  The  Swiss  federal  authorities  were  alarmed  by 
the  invasion  of  the  north  of  Europe  by  cholera.  This  was  in  1831, 
the  time  of  the  first  prevalence  of  the  epidemic,  and  very  little  was 
known  of  this  mysterious  and  frightful  disease.  Gosse  volunteered  to 
study  it  from  actual  observation,  and  completed  the  nudertakiug  "eana 
peur  et  mns  reprocheJ'  His  knowledge  thus  acquired  was  not,  however, 
practically  applied,  for  Switzerland  never  became  a  prey  to  the  true 
cholera  epidemic.  After  such  examples  of  courage  and  selt-abnegatioD 
it  is  hardly  necessary  to  add  that  Gosse  never  recoiled  from  any  duty, 
either  as  citizen  or  physician.  He  also  manifested  great  zeal  in  the 
gratuitous  care  of  the  poor,  in  diminishing  drunkenness,  iu  ameliorating 
tbe  condition  of  prisons,  as  well  as  in  acting  as  mediator,  although 
witboat  success,  in  the  unhappy  political  divisions  of  the  country. 

*  Tbe  German  Society  of  Natiiralints  and  Phjaicians  was  iiistitat«d  io  imitation  of 

the  Swiaa  society.  The  Britiah  Associntion,  tlie  Society  of  the  Scientati,  of  Italy,  and 
«tbera  of  a  similar  character,  ^ero  formed  later. 
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Dr.  Gosse  published  a  volaiue  upon  tbe  diseases  he  called,  in  a  geo- 
eral  way,  ''Bhvmatiiidea ;"  another  entitled  ''Medical  and  Philosophical 
ExaminatioD  of  the  Penitentiary  System ;"  an  accoant  of  the  pestilence 
vhich  reigned  in  Greece  in  1S2T  and  1S28 ;  a  monograph  of  the  valnable 
shrab  called  Eryihroxylon  Coca,  and  a  number  of  articles  or  pamphlets 
npon  tbe  rigime  of  prisons,  quarantines,  economical  fermented  drinks, 
Turkish  baths,  various  questions  of  hygiene,  the  deformations  of  the 
sknll  prairticed  among  certain  nations,  ancient  and  modem,  and  other 
subjects  of  anthropology.  His  activity  expended  itself  npon  a  great 
number  of  subjects,  either  of  immediate  practical  utility  or  of  theory. 
Any  ill  effects  of  this  discursiveness  were  obviated  by  a  peculiar  power 
he  bad  of  being  completely  absorbed,  for  a  time,  by  each  subject. 
Tbe  various  questions  which  engaged  bis  attention  were  not  mingled  in 
bis  mind;  they  succeeded  each  other,  and,  when  pre-occapied  with  aa 
idea,  he  pursued  it  with  indefatigable  ardor.  This  is  not  tbe  system  of 
the  constant  application  of  si>ecialista  to  a  single  branch,  nor  is  it  that  of 
tbe  diffusion  of  force  npon  several  simultaneous  studies  which  so  rarely 
produces  good  effects.  The  activity  of  our  honorable  colleague  was 
contiuned  until  the  age  of  eighty-two  years.  He  died  in  the  lull  pos- 
session of  his  faculties  on  the  24th  of  October,  1873, 

In  a  scientific  point  of  view  the  greatest  loss  we  have  experienced  this 
year  has  been  that  of  our  illustrions  president,  Anguste  de  la  Bive. 
His  place  cannot  be  supplied  among  us,  for  bis  influence  was  due  to 
many  vei<y  varied  conditions  which  are  seldom  found  united :  superior 
intelligence,  a  decisive  and  controlling  will,  a  benevolent  disposirion,  au 
ardent  desire  to  eulighteu  and  direct,  and  a  peculiarly  advantageous 
social  position  and  relations,  both  within  and  without  the  country.  Such 
a  combination  explains  why  in  our  re-unions  he  was  so  frequently  what 
tbe  English  call  a  leader. 

Bom  at  Geneva,  on  the  4th  of  October,  1801,  De  la  Rive  pursued  his 
studies  in  the  old  academy.  Before  the  law  of  1825,  the  instruction  in 
that  institution  was  very  incoinplet«.  The  young  men  desirous  to  learn 
were  themselves  obliged  to  supply  deflcieneies;  but  does  not  a  man,  if 
he  wishes  to  4o  so,  find  in  himself  a  good  master  T  De  la  Bive  had, 
moreover,  in  bis  family  an  inappreciable  advantage.  His  father,*  a  man 
of  intelligence  and  originality,  bad  a  great  love  for  chemistry.  He 
taught  it  voluntarily,  although  a  member  of  the  higher  administration 
of  the  country.  In  his  laboratory  or'iu  bis  parlor  were  constantly  found 
distinguished  savans  whose  conversation  was  well  calculated  to  excite 
the  zeal  of  a  young  man :  Berzelius,  Davy,  Faraday,  Ampere,  Arago, 
without  mentioning  the  illustrious  men  of  Geneva,  spoken  of  by  our 
colleague  in  so  interesting  a  manner  in  his  notice  of  Augustus  Pyramus 
de  OandoUe.    To  learn  the  results  of  their  labors,  to  hear  their  discus- 

*  Gaapard  do  la  Rive,  sf  ndio,  doctor  and  professor.    See  his  biogropbf  by  Vitucher, 

BibliothiqM  Pni«r«fHe,  March,  ISM. 
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8ioQ8,aDd  realize  early  that  a  man  deTot«d  to  acieace  is  not  an  exceptioual 
being,  but  tbat  any  one  may  enter  into  the  parsnit  of  liDOwledge  with- 
out necessarily  consideriDg  himself  a  genias,  was  the  highest  kind  of 
teacbiog,  was  a  stimalns  both  intellectaal  and  moral. 

Augnste  delaBive  profited  so  well  by  bis  advantages  that  at  the  age 
of  twenty-three  years  be  was  able  to  present  bitufielf  as  a  candidate  for 
a  sitnation  as  professor  of  physics,  which  had  jast  been  created,  and  ob- 
tained it,  after  passing  throngh  the  preliminary  competition  for  it  with 
distinction.  This  was  a  foitauate  circumstance  for  him.  Withoat  this 
nomination,  which  attached  bim  definitely  to  one  branch  of  science,  be 
might  perhaps  have  allowed  himself  to  be  diverted  into  many  direc- 
tions. He  was  mncb  interested  in  politics,  local  and  general.  He  would 
bare  been  solicited  to  enter  the  administration,  and  would  probably 
have  consented.  Thanks  to  bis  election  he  concentrated  his  activity 
upon  the  teaching  and  the  development  of  a  particular  science.  He  oc- 
cupied himself  very  actively  with  the  organization  and  direction  of  pub- 
lic instrnction.  As  rector  of  the  academy,  and  professor,  he  exercised 
over  bis  colleagaes  and  the  youth  under  his  care  a  very  important  influ- 
ence. Politics,  properly  so  called,  became  in  his  life  only  a  secondary 
interest.  Once  only  hts  tastes  in  this  direction  attained  ascendency  over 
him,  when,  on  account  of  extreme  distress,  in  my  opinion  legitimate, 
caosed  by  a  revolution,  he  resigned  his  office  of  professor  in  order  to 
tender  his  services  to  his  coontry,  although  all  his  colleagues,  as  well 
as  the  ecclesiastics  and  judges,  less  influenced  by  political  ideas,  con 
sidered  themselves  quite  independent  of  all  vicissitudes  of  public  order. 
De  la  Itive  then  accepted  a  temporary  mission  for  Switzerland  to  the 
English  government,  and  the  charge,  also  temporary,  of  deputy  to  a 
constituent  assembly.  This  was,  however,  but  an  episode.  We  may 
say  that  above  all  else  his  time  and  heart  were  consecrated  to  science, 
bis  friends,  and  his  family.  Working  during  the  morning  in  his  labora- 
tory, be  afterward  exercised  a  liberal  hospitality  either  at  bis  country- 
residence,  Presiugo,  or  at  his  house  in  Geneva.  Notwithstanding  the 
interest  these  details  must  have  for  those  who  knew  De  la  £ive,  I  mnst 
return  to  what  constituted  his  claim  to  renown,  his  scientiflc  labors. 
These  were  already  worthy  of  attention  during  the  years  1824  to  1828, 
before  he  bad  especially  directed  bis  researches  to  the  subject  of  elec- 
tricity. 

We  all  know  how  deep  and  analterable  was  tbefriendship  which  existed 
between  Auguste  de  la  Rive  and  our  colleague,  Francois  Marcet.  These 
two  friends  made  in  company  during  the  years  I  have  mentioned  several 
journeys  to  Paris  and  London,  and  in  the  intervals  occupied  themselves 
with  scientific  labors.  Their  investigations  in  regard  to  tbe  specific  beat 
of  gases  were  important,  since  the  sabsequent  experiments  of  Begnault 

'M^moiree  de  la  Soci^l^de  pbj-siqne  et  d'biBtoire  uatnrelle  de  Geneve,  vol.  vi,  p. 
503. 

tHSmoires  de  lu  Soc.  de  pbj-s.  et  d'bigt.  uitt  (1,  p.  TO,)  et  Bibl.  iidiv-  Sc.  et  Arts, 
vol.  xxxiz,  p.  206. 
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hare  eoDfirmed  tbem,  only  renderiog  them  somewhat  more  esact.  Then 
followed  their  work  upon  the  iocreaseof  temperatare  in  the  artesian  wells 
of  PregDy.  It  was  known  that  heat  increased  with  depth  in  the  excava- 
tionmof  mines,  but  the  obserTations  of  Auguate  de  la  Eire  and  Marcet 
gave  the  progression  of  temperatare  to  650  feet,  in  a  determined  locality. 
I  hud  the  satisfaction  at  this  time  to  make  a  series  of  experiments  with 
De  la  Kive  upon  the  conductibility  of  heat  in  different  wooda  We  estab- 
lished a  fact  which  finds  application  in  vegetable  physiology,  namely, 
that  heat  passes  less  easily  in  the  transversal  than  in  the  longitudinal 
direction  of  the  flbets.  While  mentioning  this  inveetigation  I  caDDot 
resist  the  pleasure  of  d  veiling  upon  the  extreme  modesty  and  amiability 
of  De  la  Bive  as  a  collaborator.  Notwithstanding  his  great  talent,  he 
annonnced  bis  opinions  and  accepted  those  of  others  with  a  charming 
simplicity  and  absence  of  self-assertion.  As  he  appeared  to  me  in  his 
youth,  so  be  contioaed  even  to  the  close  of  bis  life,  when,  weary  and  ill, 
he  made  with  onr  young  secretary,  M.  Edouard  Sarasin,  some  original 
researches  npon  electricity  in  rarefied  gases. 

Amp^e  and  Faraday  did  much  to  excite  De  la  Rive  to  the  study  of 
electrical  phenomena;  bnt  from  the  constitution  of  his  mind  I  am 
induced  to  believe  that  the  desire  to  establish  firmly  an  important  law, 
namely,  that  chemical  phenomena  are  the  source  of  electiicity,  was  the 
principal  motive  which  led  him  in  this  direction.  How  he  succeeded  in 
establishing  this  law,  what  ingenious  contrivances  he  invented  to  prove 
it,  and  the  multiplied  consequences  be  deduced  from  hts  experiments,  I 
cannot  as  a  naturalist,  and  unacquainted  with  the  details  of  physics, 
adequately  describe.  One  of  our  colleagues,  much  better  qualified,  will 
refer  to  tbem  particularly  in  an  article  upon  De  la  Bive,  which  will  be 
inserted  in  the  Archives  dea  Sciences.  I  have  read  a  few  pages  of  this 
article,  and  although  the  publication  of  it  may  not  be  entire,  the  follow- 
ing paragraphs  will  undoubtedly  be  retained,  at  least  in  their  general 
import: 

"  In  a  long  series  of  memoirs,  De  la  Eive  has  passed  in  review  most  of 
the  properties  of  the  pile,  and  the  effects  produced  by  carreuts,  con- 
tributing thus  in  a  great  degree  to  determine  the  laws  and  to  throw 
light  upon  these  complex  phenomena,  which  were  still  very  little  under- 
stood at  the  beginning  of  the  century. 

"  In  the  course  of  these  great  researches,  tbe  subject  which  most 
attracted  his  interest  and  efforts  was  the  chemical  theory  of  tbe  pile, 
The  cause  of  the  disengagement  of  electricity  in  this  apparatus  bad 
been  attributed  by  its  illustrious  inventdr  to  tbe  contact  of  the  two  dif- 
ferent metals  which  form  an  essential  part  of  it.  Tbe  chemical  action 
exercised  by  the  liquids  npon  the  metals,  was  considered  by  Yolta  and 
his  partisans  as  an  accessory  phenomenon,  hardly  as  an  effect  of  tbe 
current.  But  in  proportion  as  the  numerous  relations  of  electricity  and 
chemical  actions  were  more  and  more  exposed,  the  opposite  theory  com- 
menced to  gain  gronnd.    De  la  Eive  for  many  years  was  one  of  its  most 
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ardent  champioas,  deayiog  that  tfae  contact  of  two  different  sabstancee 
could  alone  prodace  a  disengagement  of  electricity  without  cbemical 
calorific  or  mechanical  action.  To-day,  when  the  dynamic  theory  of 
heat  is  nniversally  adopted,  thie  question  in  all  ita  important  points 
may  be  considered  as  resolved  in  fovor  of  the  view  De  la  Bive  sought  to 
maintain.  The  motive  force  in  the  galvanic  pile  is  incontestably  tfae 
chemical  action,  and  the  sam  of  tfae  work  produced  under  various  forms 
in  the  circuit  la  equivalent  to  the  total  amount  of  heat  which  this  chem- 
ic^  action  can  disengage.  If  the  contact  of  the  metals,  or  of  the  metals 
and  the  liqoids,  has  some  inflaence — a  fact  still  disputed — this  acts  as  a 
mechanism  for  transformation  of  the  force,  but  is  incapable  of  creating 
the  force  itself.'* 

"  De  la  Bive  reviewed  his  investigations  and  Tiews  in  regard  to  this 
branch  of  science  in  the  Traits  ^Illectricit4,  ih4orique  et  appliqu4e,  which 
he  published  both  in  English  and  French  from  1853  to  1858.  This  ad- 
mirable work  did  not  end  his  productive  labors  in  this  direction,  and 
among  the  researches  undertaken  since  that  time  we  may  mention  his 
esperiments  npon  the  sounde  produced  by  the  combined  action  of  cur- 
rents and  magnets,  his  investigations  in  regard  to  the  magnetic-rotatory 
polarization,  and  his  works  npon  tfae  passage  of  currents  through  rare- 
fied gas.  The  latter  led  to  his  theory  of  the  aurora  borealis,  which,  when 
he  announced  it,  was  coolly  received ;  but  every  day  gains  new  par- 
tisans." 

Tfae  researches  upon  electricity  of  our  learned  member  seemed  rather 
theoretical  than  practical ;  bnt  we  know  that  the  most  varied  applica- 
tions, and  often  the  most  importadit,  may  unexpectedly  proceed  fi^m  the 
most  abstract  scientific  principle.  De  la  Bive  invented  incidentally, 
while  engaged  in  his  investigations,  the  application  of  the  galvanic  pile 
to  electrical  gilding.  He  received  for  this  the  sum  of  3,000  francs  from 
the  Academy  of  Sciences  of  Paris,  and  with  the  revenue  of  this  amount, 
which  he  gave  to  the  Society  of  Arts  of  Geneva,  a  prize  is  offered  every 
five  years  for  tfae  scientific  discovery  most  useful  to  Genevese  industry. 

For  some  years  tfae  memoirs  of  Atiguste  de  la  Bive  upon  electricity, 
and  those  sent  him  upon  the  same  subject,  were  so  numerous  as  to 
necessitate  tfae  appropriatios  of  an  entire  journal  to  tbem  alone.  The 
Archives  des  s(nences  pbpsiques  et  naturelUs  supplied  this  need.  This  pub- 
lication, which  constituted  the  scientific  part  of  the  Bibliotbigve  univer- 
selle,  was  for  a  time,  as  well  as  the  latter  journal,  immediately  dependent 
upon  De  la  Bive,  but  he  always  endeavored  to  include  the  assistance  of 
his  friends  in  its  preparation.  It  is  evident  from  the  number  of  articles 
upon  all  branches  of  science,  that  be  never  interfered  with  the  freedom 
or  direction  of  thought.  On  the  contrary,  he  was  glad  to  collect  good 
observations  npon  all  subjects.  His  great  intellectual  capacity,  as  broad 
as  it  was  deep,  readily  accepted  ideas  tfae  most  varied  in  character,  in 
the  moral  and  political,  as  well  as  in  the  physical  and  niLtural  sciences, 
while  he  still  retamed  unimpaired  interest  in  the  especial  object  of  his 
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labors.  ^Itboagh  he  exercised  the  fall  powers  of  his  miud  ia  the  prep- 
aratioD  of  bis  memoirs,  yet  the  most  complex  questioos  were  appar- 
ently to  him  very  simple.  He  seemed  to  treat  the  varied  and  compli- 
cated matters  of  government  and  science  which  engaged  his  thonghts 
very  much  as  an  accomplished  chess-player  carries  on  several  games  at 
once  without  seeming  to  regard  any  one  of  them  with  especial  attention. 

Even  the  most  powerful  organization  of  the  nervous  system  mnst  in 
time  give  way,  and  with  De  la  Bive  the  physical  force  was  not  equal  to 
the  intellectnal  requirement.  Great  energy  is  exhausting  when  old  age 
prevents  the  regnlar  renovation  of  the  faculties.  Be  la  Bive  expe- 
rienced a  slight  attack  of  paralysis  in  the  spring  of  last  year,  and 
in  the  autumn  when  he  intended  to  go  to  the  south  of  France  for 
the  improvement  of  bis  health  he  was  seized  with  a  second  attack,  much 
more  severe,  of  which  he  died  at  Marseilles,  on  the  27tb  of  November, 
1873,  aged  aeventy-two  years.  To-day,  then,  remains  to  as  only  the 
memory  of  this  beaatiful  life,  and  an  example  well  worthy  of  regard. 

After  De  la  Bive  to  mention  Agassiz,  his  associate  in  all  the  scientific 
societies,  and  in  the  list  of  the  eight  foreign  associates  of  the  Academy 
of  Sciences  of  Paris,  seems  bnt  a  natural  transition.  The  lifia  of  this 
savant  is  full  of  interest,  bnt  in  speaking  of  it  as  I  should  I  encounter 
a  peculiar  ditBcnlty.  For  thirty  years  the  journals  of  every  country  have 
never  lost  sight  of  Agassiz.  When  in  the  midst  of  his  career  an  excel- 
lent notice  was  pablished  of  him,  and  hardly  had  he  closed  his  eyes 
when  innumerable  jonmals,  American  and  European,  contained  detailed 
necrological  articles  concerning  him.  To  extract  from  these,  comment 
upon  them,  and  complete  them  woold  require  a  volume.  I  will'Confine 
myself,  then,  to  a  few  general  observations,  adding  only  some  aathentic 
details  upon  a  point  forgotten  or  generally  ankuown,  but  which  is  of 
considerable  importance,  both  as  regards  Agassiz  and  the  history  of  the 
scientific  developijient  of  Switzerland.  I  speak  of  the  causes  which 
determined  the  learned  naturalist  to  fix  his  abode  in  the  city  of  Neu- 
ch&tel  rather  than  in  Germany  or  at  Paris. 

Louis-Jean-Bndolphe  Agassiz  was  bom  on  the  28th  of  May,  1807. 
His  father  was  a  Protestant  clergyman  who  resided  then  at  Mot- 
tier,  canton  of  Friburg,  and  afterward  established  himself  at  Concise, 
not  &r  from  Nench&tel.  He  manifested,  it  is  said,  from  his  infancy, 
an  enthusiasm  for  natural  history,  and  especially  for  the  stndy  of  the 
habits  of  the  fish  of  our  lakes,  an  indication  of  his  fhture  tastes.  He 
passed  through  the  gymnasiam  of  Bienne,  and  afterward  the  academic 
course  of  Lausanne.  Having  a  great  desire  to  engage  in  the  pursnit  of 
science,  he  obtained  from  his  fotber  permission  to  stndy  surgery,  which  he 
did  successfully  at  Zurich,  Heidelberg,  and  Munich.  It  was  in  the  latter 
city  he  received  his  diploma  of  doctor.  As  he  had  prepared  an  article 
upon  fresh-water  fishes,  M.  de  Martins  then  proposed  to  him  to  under- 
take the  description  of  the  fishes  of  Brazil,  which  his  traveling  compan- 
ion Spix,  prematurely  deceased,  had  hardly  commenced.    This  was  a 
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great  honor  for  a  yonog  man  of  twenty-one  years.  Soon  AgasBiz  torned 
bis  attention  to  tbsail  fishes,  the  field  of  his  principal  discoveries.  Foe 
hia  studies  in  this  direction  be  felt  the  need  of  examining  larger  collec- 
tions than  had  yet  come  in  hia  way,  and  for  this  end,  and  also  to  perfect 
his  medical  education,  he  visited  Vienna  and  Paris. 

Id  the  latter  capital  he  made  the  acquaintance  of  Covier,  and  also  of 
Hnmboldt,  who  was  always  ready  to  conntenuice  and  encourage  yonng 
students,  and  was,  at  the  same  time,  much  interested  in  Nench&tel,  of 
which  the  King  of  Prussia  was  prince  and  in  some  sort  suzerain.  I 
have  had  the  pleasure  <^  reading  several  letters  addressed  by  Agassiz 
and  Humboldt  to  M.  Lonis  Conlou,  of  Neachfttel.  With  the  permission 
of  this  honorable  gentleman  I  will  give  a  few  extracts.  We  will  see  &om 
these  that  Switzerland  was  indebted  to  bim  for  the  establishment  of 
Agassiz  witbiu  her  borders  for  fourteen  years,  a  circumstance  which  bad 
an  important  influeuQe,  not  only  upon  his  own  labors,  but  also  those  of 
his  compatriots.  M.  Lonis  Oonlon  was  assisted  in  attaining  this  end  by 
bis  father,  a  merchant  of  long  standing,  a  generons  friend  of  science, 
^bo  has  given  important  collections  to  the  city  of  Seucbiitel. 

Agassiz  to  M,  Louis  Coulon. 

*'  CoPEAU  Street  No.  4,  Paris,  March  27, 1832. 

*  *  *  "  I  have  bad  the  good  fortune,  I  will  not  say  to  merit,  bat 
to  win  the  good-will  of  M.  Cuvier,  who  has  placed  at  my  disposal  all 
the  objects  I  wished  to  examine.  He  has  extended  to  me  a  generosity  far 
beyond  what  a  yonng'man  of  my  age  ought  to  expect,  who  has  as  yet 
done  bpt  little  for  science.  Yon  have  seen  the  materi^s  I  have  collected 
for  the  history  of  fossil  fishes;  yon  know  also  that  on  my  departure  for 
Paris  I  was  afraid  I  would  not  be  able  to  examine  the  specimens  in  the 
museum  with  all  the  freedom  I  desired,  and  I  felt  all  the  more  sure  of 
such  restriction  because  M.  Cuvier  had  anuonnced  a  work  upon  this 
important  subject,  which  be  proposed  to  publish  as  soon  as  be  had  fin- 
ished bis  great  history  of  fishes.  M.  Cuvier,  however,  not  only  allowed 
me  to  describe,  compare,  and  draw  from  all  the  skeletons  of  existing 
fishes  and  all  the  fossils  which  ace  disposed  in  the  galleries,  but  placed 
in  my  hands  all  the  material  he  had  himself  collected  for  bis  own  work, 
and  even  all  the  drawings  be  had  ordered  to  be  made  at  the  British 
Xuseum  and  elsewhere ;  luid,  having  other  important  matters  to  occapy 
his  attention  after  the  completion  of  bis  work  on  the  living  fishes,  and 
considering  that  I  wonld  acquit  mysdf  snfficiently  well  in  the  task  I 
had  undertaken  with  the  fossils,  left  me  to  fill  up  this  gap  alone.  Ton 
may  imagine  how  snch  encouragement  inspires  my  zeal,  and  with  what 
ardor  I  pursne  my  work.  This  is  one  of  the  reasons  why  I  refuse  to 
see  any  one  here,  in  order  tbat  my  mind  may  not  be  distracted. 

•  •  •  t<  When  in  the  conrseof  last  summer  I  bad  the  pleasnreof  see- 
ing yon  I  several  times  expressed  to  you  my  great  desire  to  be  settled  near 
yon,  and  my  inteotioQ  to  endeavor  to  obtain  the  chair  of  natural  history 
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yoa  are  about  to  establitth  in  yourlyceam.  Your  afibirs  mnst  be  in  a 
more  advanced  state  uow  tban  last  year,  and  I  vould  be  greatly  obliged 
if  you  woDld  give  me  some  informatioacoDceniiDg  them.  I  have  comma. 
nicat«d  my  projects  to  M.  de  Hamboldt,  whom  I  see  frequently,  who 
shows  great  ioterest  in  mo,  and  aids  me  with  bis  good  counsel. 

■  *  *  "In  my  different  journeys,  through  my  relations  and  through, 
exchanges  Ibavemadeavery  pretty  collectionofnaturalhistory,  especially 
rich  in  the  classes  with  whicb  yoar  maseam  is  the  least  furnished,  and 
which  can  fill  the  gaps  in  the  collections  in  the  city  of  KeuchStel  and  ren- 
der tbem  more  than  sufficient  for  a  complete  course  of  natural  history. 
I  have  also  thought  you  might  include  in  the  plan  you  propose  to  adopt 
for  the  lyceum  the  increase  of  your  zoological  collections,  and,  if  so,  I 
dare  to  Ibittk  miue  would  amply  fulfill  the  end  you  wish  tA  attain.  If 
this  should  be  the  case  I  offer  it  to  you.  The  expense  of  arranging  it, 
of  providing  a  place  for  it,  and  of  its  support  is  beyond  my  means,  and  I 
must  endeavor  to  dispose  of  it,  altbongh  it  will  cost  me  much  to  part 
from  these  companions  of  study,  with  which  I  have  made  almost  all  my 
researches.  I  have  also  spoken  of  this  project  to  M.  de  Humboldt,  who  is 
much  interested  in  the  matter,  and  will,  if  this  transfer  takes  place,  make 
all  the  necessary  arrangements  with  the  government.  You  will  do  me 
a  great  service,  then,  if  yon  will  give  me  your  opinion  in  the  matter,  and 
tell  me,  1st,  upon  whom  depends  the  nomination  for  the  chair  of  natural 
history  j  2d,  upon  whom  will  depend  the  pui-chase  of  my  collection ;  3d, 
what  you  think  I  will  have  to  do  to  accomplish  these  two  objects.  You 
may  imagine  I  do  not  wish  to  give  up  my  collections  unless  I  have  the 
prospect  of  being  so  situated  as  to  be  able  to  consult  them  freely." 

At  this  time  M.  de  Hamboldt  delicately  remitted  to  bis  youug  friend 
the  sum  necessary  to  continue  his  sojourn  at  Paris,  and  M.  Louis  Gon- 
lon,  on  his  part,  obtained  the  creation  of  a  chair  of  natural  history  for 
the  college  of  I7euch4tel.  In  the  meanwhile  a  very  sad  event  occurred. 
Gnvier  died  of  an  attack  of  cholera,  on  the  13th  of  May,  1832. 

Here  is  a  second  letter  from  Agassiz  to  M.  L.  Coulon ; 

"  Pabis,  June  4, 1832. 

"  Sib  :  I  have  received  with  much  pleasure  your  interesting  letter, 
and  hasten  to  reply  to  it.  What  you  have  written  gives  me  the  more 
pleasure,  that  I  see  in  it  the  immediate  prospect  of  establishing  myself 
near  you,  and  of  being  able  to  consecrate  to  my  country  the  fruit  of  my 
labors.  It  is  true,  as  yon  suppose,  that  the  death  of  M.  Cuvier  has 
sensibly  changed  my  prospects ;  for  example,  that  I  can,  for  the  contin- 
uation of  my  work  upon  fishes,  associate  myself  with  M.  Yalencieuues, 
who  made  me  a  proposal  to  that  effect,  the  day  after  the  arrival  of  your 
letter,  when  I  confided  to  him  my  projects ;  the  conditions  offered  me 
are  very  tempting,  but  I  am  too  little  French  in  character,  and  I  am  too 
desirous  to  establish  myself  in  Switzerland,  not  to  prefer  the  place  you 
can  give  me,  and  to  be  as  little  as  possible  influenced  by  the  salary 
which  would  be  attached  to  it.    I  cannot  refuse,  without  considera- 
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tion,  o£Fera  :is  briDiaDt  as  those  made  me,  but  I  know  how  in  many  ways 
to  defeod  myself  from  their  attractious.  You  must  kDOW  me  well 
eooQgb  from  past  experieoce  to  be  persuaded  that  1  would  not  hold  a 
lucrative  position  through  personal  iuterests;  that  farf^om  this  I  would 
always  sacrifice  to  the  advancement  of  the  establishment  which  wonid 
be  confided  to  me,  all  the  means  at  my  disposal." 

M.  Uoulou  succeeded  in  gnaranteeiDg  SO  loais  ($300)  aDnually,  for 
three  years,  to  the  future  professor.  The  larger  part  of  this  sum  came 
from  Toluutary  subscriptions,  the  rest  from  the  city.  Soon  aft«r  the 
collections  of  Agassiz  were  purchased  for  500  louis,  ($1,900,)  of  which 
the  city  paid  one  third,  the  PriDce  a  second  third,  and  M.  Louis  de 
Ponrtal^s  completed  the  amount.  This  sum  allowed  Agassiz  to  com- 
mence the  publication  of  his  history  of  fossil  fishes.  He  employed 
draughtsmen,  and  as  he  at  the  same  time  commenced  or  coDtinaed  several 
other  works,  he  associated  himself  for  some  of  them  vith  M.  Desor,  and 
afterward  with  M.  Charles  Yogt.  The  discoveries  of  Yeoetz  and  of 
Cbarpentier  upon  the  ancient  extension  of  the  glaciers  then  attracted 
his  attention.  The  group  of  scientists  engaged  in  these  interesting  in- 
vestigatioDS,  of  which  Agassiz  was  the  center,  made  frequent  excursions 
to  the  glacier  of  the  Aar,  where  their  encampment,  called  the  Mtel  des 
NeuekdteUiis,  is  still  celebrated.  This  was  the  occupation  of  the  snmmra. 
Daring  the  winter  drawings  and  publications  advanced  rapidly,  thanks, 
we  ought  to  say,  in  good  part,  to  the  gifts  of  several  distingaished  citizens 
and  of  the  government  of  Neuchdtel.  The  latter  were  promoted  by 
King  Frederick  William,  at  the  suggestion  of  Humboldt.  Thisillastriona 
savant  wrote  to  U.  L.  Conlon,  at  the  time  of  the  nomination  of  Agfissiz, 
the  following  letter,  which  has  never  been  published : 

M.  de  Humbolt  to  M.  Louis  Coulon. 

"  It  is  not  a  request  that  I  address  to  yon,  sir,  bnt  the  espression  of 
my  sincere  gratitude  for  your  noble  and  generous  conduct  iu  regard  to 
a  yonng  savant,  M.  Agassiz,  well  worthy  of  your  encouragement  and  the 
protection  of  your  enlightened  government,  on  accountof  his  talent,  the 
variety  and  solidity  of  bis  attainments,  and  what  adds  to  the  valae  of 
these,  especially  in  the  agitated  times  in  which  we  live,  the  amiable 
gentleness  of  his  character.  I  have  known  for  many  years,  particularly 
through  our  common  friend  M.  de  Buch,  that  yoa  pursne  the  study  of  nat- 
ural history  with  a  success  equaled  only  by  your  zeal ;  that  you  have 
formed  fine  collections,  which  you  allow  others  to  enjoy  with  the  most 
generous  freetlom.  It  is  pleasant  to  me  to  see  yonr  benevolence  directed 
toward  a  yonng  man  who  is  dear  to  me,  whose  loss  fh)m  among  us  we 
shall  always  regret,  and  whom  the  illustrious  Cuvier  would  have  recom- 
mended to  yon  with  like  affectionate  ardor  on  account  of  the  excellent 
works  he  has  nearly  completed.  It  is  a  great  and  noble  thought,  that 
of  calming  minds  too  exclusively  occupied  with  political  ideas  or  Uto- 
pian dreams   by  offering  them   in   the  study  of  natore,  and  of  the 
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sciences  which  most  immediately  aCfect  the  indnstrial  resources  of  the 
people,  a  satotary  diversion.  The  respectable  geutlemea  who  hotior 
your  conncil  of  state  in  this  way  acquire  new  right  to  publio  esteem. 
Gentle  and  industrious  habits,  great  saii^ity,  and  naturally  happy 
dispositions,  even  in  the  lower  cla8ses,haveap  to  this  timeeminently  con- 
tributed to  the  prosperity  of  your  beautiful  country.  Education  adds 
to  labor,  but  education  in  harmony  with  the  needs  of  a  century  which 
does  not  retrograde,  must  lend  to  that  union  of  order  and  public  liberty 
which  for  centnries  has  characterized  yonr  community.  I  earnestly 
advised  M.  Agassiz  not  to  accept  the  ofiiers  which  after  the  death  of  M. 
CuTier  were  made  to  him  at  Paris,  and  his  resolution  anticipated  my 
counsel.  What  a  happy  thing  it  would  be  for  him  and  for  the  completion 
of  the  two  excellent  works  in  which  he  is  engaged,  if  he  could  at  once, 
this  3'ear  even,  be  installed  upon  the  borders  of  your  lake.  I  have  do 
doubt  of  the  protection  that  would  be  accorded  to  him  by  your  worthy 
governor,'  to  whom  I  shall  repeat  this  suggestion,  and  who  has  honored 
both  myself  and  my  brother  with  a  friendship  I  highly  prize.  M. 
Leopold  de  Bucb,  who  is  interested  almost  as  mnch  as  myself  in  the 
destiny  of  M.  Agassiz,  and  in  his  work  upon  fossil  fishes,  (the  most 
important  yet  audertaken,  and  equally  exact  in  regard  to  the  zoological 
characteristics  aud  those  of  the  formations,)  promised  me,  on  leaving 
Berlin  for  Bonn  and  Vienna,  to  mention  the  matter  to  him. 

"Accept  the  expression  of  the  distinguished  consideration  with  which 
1  have  the  honor  to  be  your  very  humble  and  obedient  servant, 

"AL.  DE  HUMBOLDT. 

"  Potsdam,  July  25, 1832.» 

Agassiz  took  part  in  1833  in  the  foundation  of  the  Society  of  Natnrat 
Sciences  of  N'euch&tel,  of  which  he  was  the  first  secretary.  We  remem- 
ber his  participation  in  the  operations  of  the  Swiss  Society  of  Natural 
Sciences,  aud  his  famous  discourse  at  the  opening  in  1837,  when  he 
annoanced  his  theory  of  the  glacial  period,  to  the  great  indignation  of 
Leopold  de  Buch.  In  1840  Agassiz  visited  Great  Britain,  where  he 
pointed  out  to  the  geologists  of  that  country  evident  traces  of  ancient 
glaciers.  It  was  from  England  he  sailed  in  1846  for  the  ITnited  States,  at 
the  expense  of  King  Frederick  William,  with  the  intention  merely  of 
making  a  visit.  The  interest  of  his  first  explorations,  the  repugnance 
he  felt  for  the  political  revolutions  of  the  old  world,  aud,  finally,  the 
generous  aud  warm  reception  of  the  Americans,  induced  him  to  pro- 
long his  stay.  He  accepted  a  place  as  professor,  and  saw  develop,  litthi 
by  little,  that  brilliant  career  of  scientiQc  propagaudism,  ot  the  creation 
of  museums,  of  expeditions  along  the  coasts  of  America  to  the  region 
of  the  river  of  the  Amazon,  and  to  CaUfornia,  which  attracted  to  him 
public  attention,  and  which  won  for  him  enormous  donations  from 
wealthy  Americans  to  the  profit  of  his  labors  and  of  the  establishments  be 

*  Referring  to  H.  ile  Pmhl. 
S.  Mis.  115 11  .-  , 
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directed.  If  at  tbe  time  when  Agaasiz  was  a  poor  stadeot  he  dreamed 
of  an  Eldorado  suited  to  bis  desires,  his  dream  was  realized  moie  than 
once  toward  the  end  of  his  life. 

Agassiz  could  teach  in  three  languages  with  equal  grace  and  facility. 
He  was  the  partisan  of  no  particnlar  school.  Scieoce  was  to  him  oeitber 
German,  French,  nor  English,  but  of  all  ooQDtries.  He  excelled  in  the 
examination  of  details,  and  io  the  comparison  of  forms.  I  cannot  say 
that  he  was  eqaally  superior  in  the  principles  of  natural  classiflcation 
and  in  theoretic  deductions.  It  may  be  considered  at  the  least  singnlar 
that  the  author  of  the  immense  discovery  of  a  parallelism  between  the 
anccessive  forms  of  the  embryo  of  a  fish,  and  the  sncceasive  forma  of 
the  claes  of  fishes  in  general  in  geological  times  should  persist«utly  deny 
all  evolution  in  the  two  kingdoms.  However,  other  oataralists  of  great 
distinction,  formed  aa  Agassiz  by  practical  investigations,  have  adopted 
debatable  tbeones,  and  I  doubt,  for  example,  whether  it  woald  be  possible 
to  reduce  several  of  the  hypotheses  of  Liunseus  to  the  rigorous  form  of 
the  syllogism. 

One  peculiar  circumstance  in  the  life  of  Agassiz  is,  that  he  never  ac- 
cepted any  position  or  desired  to  live  in  a  great  city.  We  have  seen 
that  be  preferred  KenchStel  to  Paris.  He  had  no  greater  inclinatiou 
for  Berlin  and  London,  where  ftienda  and  even  powerful  patrons  would 
have  drawn  him.  He  probably  felt  within  him  an  inward  activity  which 
did  not  require  the  excitement  of  great  cities,  and  we  bnow  that  be 
absolutely  avoided  going  out  of  his  specialty.  He  died  in  a  modest 
habitation,  near  Harvard  University,  on  the  18th  of  December, 
1873,  from  a  rapid  prostration  of  the  nervous  system.  His  obsequies 
were  attended  by  an  immense  assembly.  The  feeling  caused  by  the 
death  of  this  man  was  so  general  among  the  people  of  Boston,  that, 
although  he  had  never  taben  part  in  politics,  the  flags  of  all  the  public 
edifices  of  the  city  were  lowered  in  token  of  grief. 

Donations  by  thousands  of  dollars  as  a  testimonial  still  continue  ia 
favor  of  the  Museum  of  Comparative  Zoology,  the  favorite  work  of 
Agassiz.  On  the  26th  of  June  the  subscription  amounted  to  $120,000. 
The  learned  American,  to  whom  I  owe  this  information,  thought  that 
this  sum  was  not  sofflcient.  In  Europe  we  would  consider  it  mnnificent. 
Already  during  the  year  1873  the  establishment  had  received  from 
various  donors  $156,000.  Among  these  contributors,  Agassiz  had  the 
pleasure  of  counting  one  of  his  best  pupils,  his  only  son,  whom  fortune 
had  favored,  and  who,  making  a  good  use  of  the  wealth  he  had  acquired, 
gave  $46,000.  It  is  he,  Alexander  Agassiz,  the  author  of  the  remark- 
able work  upon  Ecbinoids,  who  has  now  the  direction  of  the  maseum, 
and  we  have  no  doubt  that  he  will  acquit  himself  of  the  charge  with 
great  advantage  to  scieuce. 

Don  Bamon  de  la  Sagra,  a  Spaniard  by  birth,*  was  established  in  his 
youth  at  Havana,  where  he  gave  much  attention  and  labor  to  the  develop- 

■  Born  at  CoTunoa  on  the  7th  of  December,  1801, 
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ment  of  agricaltnre,  public  instrnction,  and  all  the  institatioDS  which 
characterize  civilized  conotries:  While  director  in  that  citj  of  a  botan- 
ical and  agricnltaral.  establishment,  be  caased  large  collections  to  be 
made  of  the  plants  of  the  island  of  Gaba,  and  generoasly  distribnted  them 
among  the  botanists  who  could  describe  them.  Augustin  Fyramus  de 
Candolle  was  one  of  the  most  favored  in  this  respect,  and  the  name  of 
fiamoD  de  la  Sagra  is  frequently  cited  in  the  Frodromus.  Kotwith- 
staoding  the  uncertaiaty  of  everything  in  Spain  and  its  colonies,  Ba- 
mon  de  la  Sagra  saccceded  in  collecting  very  valuable  and  varied  ma- 
terials, which  he  has  introduced  into  divers  works  upon  the  statistics 
of  the  island,  and  particularly  in  bis  principal  publication,  which  con- 
sists of  several  volumes  in  folio,  VHistoria  fiaica,  poUtUsa  y  natural  de 
to  isla  ie  Cuba.  His  tables  of  statistics  are  not  altogether  satisfactory 
in  regard  to  the  nature  of  the  population,  and  the  administrative  author- 
ities of  the  conntry,  bat  the  volumes  on  natural  history,  which  have  been 
prepared  by  competent  authorities,  are  highly  esteemed.  They  testify 
throughout  to  the  scientific  zeal  of  the  savant  who  collected  the  material 
for  tbem,  and  the  liberality  of  the  Spanish  government,  which  paid  the 
cost  of  publication. 

Bamou  de  la  Sagra  traveled  iu  the  United  States,  Holland,  and  other 
countries  where  scholastic  Institutions  and  public  utility  in  general 
were  the  objects  of  his  attention.  He  published  several  articles  upon 
these  subjects,  as  well  as  upon  political  economy.  The  Academy  of 
Sciences  nominated  him  correspondent. 

Unhappily,  the  favorable  disposition  of  the  court  of  Madrid  toward 
Bamon  de  la  Sagra  did  not  continue.  It  seems  that  an  article  by  him, 
in  a  very  obscure  French  journal,  in  which  he  declared  that  the  Spanish 
government  would  do  well  to  emancipate  the  slaves  of  the  island  of 
Cuba,  was  the  cause  of  a  disgrace  carried  to  such  an  extent  that  Queen 
Isabella  withdrew  the  pension  which  was  the  only  resource  of  the  au- 
thor. He  petitioned  for  its  renewal,  in  view  of  his  advanced  age,  but 
in  vain.  This  was  in  1867.  From  that  time  bis  condition  was  deserv- 
ing of  pity.  He  ended  bis  days  at  Cortaillod,  near  Neuchfttel,  on  the 
26th  of  May,  1871.  Some  of  his  friends  in  that  city  have  placed  a  sim- 
ple monument  npoo  bis  grave. 

The  senior  of  our  honorary  members,  Antoine-Lanrent-Apollinaire 
F6e,  died  in  his  eighty-flfth  year,  at  Paris,  on  the  21st  of  May,  1874. 

Id  botany,  he  was  known  principally  by  his  memoirs,  in  folio  and 
in  quarto,  on  the  family  of  Ferns;  by  his  essay  upon  Cryptogams, 
with  exotic  medicinal  barks,  (one  volume  in  4°;)  and  by  some 
ingenious  researches  in  regard  to'  the  plants  that  Theocritus,  Virgil, 
and  Pliny  speak  of  in  their  writings.  For  many  years  he  was  stationed 
at  Strasburg,  as  professor  and  director  of  the  botanic  garden,  but  the 
terrible  events  of  the  war  of  1870  obliged  him  to  leave  the  beseiged 
city  after  several  weeks  of  great  suffering.  A  bombshell  entered  his 
library;  his  garden,  the  object  of  bis  especial  attention,  was  converted 
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into  a  temiwrary  cemetery ;  so  tb&t  wheo  the  Swiss  Tederal  governiueut 
gave  permissioa  to  the  old  men,  the  women,  and  cbildren  to  leave, 
he  gladly  availed  himaelf  of  it,  aod  be  arrived  in  Geneva,  greatly 
impaired  iu  health  in  spite  of  a  remarkably  robust  constitation.  He 
was,  moreover,  mncb  distressed  in  mind,  for  he  belonged  to  an  old 
French  family,  in  whom  sentiments  of  patriotism  were  very  strougly 
implanted.  In  regard  to  bis  personal  interests,  which  were  mnch  com- 
promised, he  manifested  mnch  more  resignatiOD  than  for  tbe  disasters 
of  bia  coantry.  We  had  the  pleasure  of  seeing  him  sometimes  at  our 
sessions.  Afterward  when  he  bad  secared  bis  i>ension  as  professor 
and  military  pharmacentist  of  the  first  class,  he  went  to  Paris,  and 
settled  near  a  portion  of  his  family.  The  botanical  society  of  Fraaee 
nominated  him  president,  but  death  foond  him  in  the  midst  of  his  books 
of  botany  and  literature. 

F4e  commenced  his  career  as  pharmacentist,  attached  to  the  Freocb 
army  in  Spain  dnring  the  great  war.  We  may  imagine  that  be  was 
subjected  to  great  hardships ;  bat  he  was  young,  vigorous,  well  in- 
structed, and,  amid  all  the  distractions  of  war,  of  marches  and  coanter- 
marches,  he  never  neglected  an  opportnnity  of  botanising,  and  also 
of  making  himself  master  of  the  beantifbl  language  of  Spain,  which  he 
cultivated  to  the  end  of  his  days.  A  small  volume  published  by  bim 
gives  au  agreeable  account  of  this  campaign,  and  was  completed  by 
another  containing  the  description  of  a  joiirney,  taken  fll'ty  years  later 
over  the  grounds  of  his  former  adventures. 

Several  of  tbe  articles  of  M.  F^  upon  literary  or  moral  subjects  or 
upon  popular  botany  are  remarkably  correct  in  style,  and  we  have 
always  been  impressed  with  the  purity  of  his  diction. 

Jacques- Adolphe- Lambert  Qnetelet,  director  of  tbe  Royal  Ubaervatory 
of  Brussels,  perpetual  secretary  of  the  Academy  of  Science,  Letters,and 
ArtofBelgium,ba8farnisbedau  example  of  a  scientific  career  remarkably 
long,  active,  and  varied.  Born  at  Ghent,  on  the  22d  of  February,  1796,  be 
taught  mathematics  in  the  college  of  t  ba  t  city,  at  tbe  early  age  of  eighteen 
years.  Becoming,  five  years  later,  professor  at  the  Atheuieum  of  Brussels, 
be  continued  te  labor  and  publish  the  results  of  bis  efforts  in  tbe  domain 
of  mathematical  and  pbysicalsciencoorof  statistics,  until  be  was  seventy- 
eight  years  of  age.  He  died  on  the  17th  of  February,  18T4,  Sever  was 
there  a  correspondent  more  scrupulous  in  replying  to  the  communica- 
tions made  to  him,  and  his  liberality  in  the  excliauge  of  publications 
has  been  often  noticed,  both  in  our  society  and  elsewhere. 

Qnetelet  published  the  EtSments  d'astronomie  (2  vol.  in  ISmo,  secondeili- 
tion,  1848,)  a  volume,  Sur  lapkyaiqve  du  globe,  (in  4°,  1861,)  several  articles 
upon  probabilities,  and  the  jourunl  entitled  Correspondence  matkematique 
et  physique,  (11  vols,  in  8°,  18ti5-'39,)  He  made  at  the  observatory  at 
Brussels  a  series  of  very  important  observations  upon  tbe  temperature  of 
tbe  ground  at  different  depths,  and  has  given  ns  the  results  of  meteoro- 
logical observations  made  with  great  care.    He  was  one  of  the  first  to 
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stutly  utmospberic  waves,  tbe  knowledge  of  which  is  neceesary  to  fore- 
tell the  weather.  He  inaugurated  a  series  of  ODiform  observations  in 
numerous  localities  upon  tbe  times  of  foliation,  flowering,  and  matur- 
ing of  a  great  number  of  vegetables,  and  in  general  upon  tbe  periodi- 
cal phenomena  of  vegetable  or  animal  life.  The  study  of  mathematics 
led  him  to  introduce  the  statistical  method  into  many  branches  of 
knowledge,  and  also  to  perfect  this  method.  He  diffused  just  ideas  in 
regard  to  averages,  and  insisted  more  than  had  yet  been  done  upon 
their  ordinary  constancy,  even  in  social  phenomena,  a  constancy  the 
origin  of  which  is  easy  to  comprehend  if  we  reflect  upon  the  diversity 
of  the  causes  which  are  almost  always  in  action,  and  the  slight  proba- 
bility that  they  will  change  from  one  year  to  another.  If  Belgium  has 
published  statistical  documents  more  extended  and  better  co  ordinated 
than  those  of  other  states,  she  owes  this  principally  to  the  fact  of  hav- 
ing bad  M.  Quetelet  for  president  of  the  commission  of  statistics.  Until 
tbe  close  of  his  life,  he  collected  and  published  data  upon  the  physical 
.and  moral  conditions  of  man,  under  the  bead  of  atxdal  physics.  These 
were  highly  appreciated  by  the  Academy  of  Moral  and  Political  Science 
of  tbe  Institute  of  France,  which  made  him  first  correspondent  and 
then  foreign  associate.  M.  Quetelet,  furthermore,  was  a  member  of  all 
the  scientific  academies  and  societies  of  any  importance,  and,  without 
having  traveled  mucli,  was  known  everywhere  as  the  friend  of  science. 

During  the  year  1873-'74  tbe  society  received,  as  resident  member. 
Dr.  Adolphe  d'Espine,  and  at  the  same  time  elected,  as  honorary  mem- 
bers, Dr.  Francis  Forel,  of  Moiges,  professor  at  the  Academy  of  lao- 
sanne,  (who  has  made  some  interesting  commuoioatious,)  and  M. 
Foggendorff.  In  nominating  this  latter  well-known  physicist,  of  an 
advanced  age,  we  wished  to  associate  ourselves  with  the  manifestation 
made  at  Berlin  by  a  great  number  of  savaus  and  of  societies,  upon  the 
occasion  of  the  flf'tietb  year  of  the  doctorate  of  the  editor  of  the  AnjMleR 
der  JPki/sik  und  Ciiemie. 

Prof.  Emile  Plantamonr  was  appointed  president  for  the  year  ISTi-TS, 
and  tbe  other  officers  of  the  society  were  continued,  with  thanks  for 
tbe  services  they  had  rendered. 

IL— LABOBS  OF  THE  SOOIETY. 

Astronomy. — Colonel  Oautier  commanicated  to  ns  tbe  result  of  227 
observations  made  by  him  upon  the  contour  of  the  solar  disk,  by  means 
of  a  direct-vision  spectroscope,  by  Hoffman,  similar  to  that  of  M. 
Kespighi  at  Borne.  M.  Gautier  classes  tbe  phenomena  into  eruptions, 
exhalations,  and  detached  formations.  The  details  he  gives,  and  the 
deductions  he  draws  in  regard  to  the  probable  nature  of  the  phenomena, 
deserve  to  be  studied  in  the  memoir  itself,  which,  accompanied  by  two 
plates,  is  published  in  the  Archives  of  Physical  and  Natural  Science, 
for  March,  1874. 

Physics. — Mr.  Fol  submitted  to  tbe  society  the  plan  of  a  manometer^ 
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ctesigoed  especislly  for  sea-soundiDgs  of  great  deptL.  This  iDStromeDt 
coDsists  easentiall;  of  two  gplierical  reservoirs,  eaperpoaed  and  cod- 
nected  by  a  capillary  tnbe.  The  npper  reservoir  should  be  closed  aod 
entirely  filled  with  a  compressible  liquid,  for  example  alcohol ;  the  other, 
which  has  ao  opettiug  in  the  npper  part,  mast  be  fall  of  mercury,  which 
ought  also  to  fill  the  capillary  tube.  The  quantity  of  mercury  which 
will  pass  from  the  second  reservoir  iuto  the  first  when  the  apparatus  is 
submitted  to  pressure  will  give  the  measure  of  this  pressure,  and  con- 
eequently  of  the  height  of  the  column  of  water,  or,  In  other  words,  of  its 
depth. 

M.  Archard  described  a  manometer  of  precision,  of  his  invention,  con- 
sisting of  two  liquids,  water  and  i^etroleum.  His  memoir,  accompanied 
with  a  plate,  was  published  in  the  Archives  of  Physical  and  Natoml 
Scieuce,  for  April,  1874. 

M.  Achille  Cazin,  honorary  member  of  onr  society,  on  a  visit  to  Gen- 
eva, entertained  us  with  some  recent  researches  on  the  thermal  phe- 
nomena which  take  place  in  a  magnetic  circuit,  an  extract  of  which 
appeared  in  the  Compteg  Rendu»  of  the  Academy  of  Sciences. 

The  last  work  of  our  illustrious  colleague,  Anguste  de  la  Eive,  waa 
accomplished  in  association  with  M.  Edonard  Sarasiu,  who  gave  the  re- 
sults in  the  session  of  the  20th  of  November  last.  Be  investigated  the 
action  of  magnetism  upon  the  electric  discharge  in  rarefied  gas,  when 
this  discbarge  takes  place  in  the  prolongation  of  the  axis  of  the  mag- 
net. Id  this  case  the  magnet  produces  a  considerable  augmentation  of 
the  current,  when  it  acts  directly  ui>on  the  negative  electrode.  It  seems, 
from  these  experiments,  that  there  is  a  special  and  very  strong  resist- 
ance proceeding  from  the  negative  electrode,  which  the  action  of  the 
magnet  serves  to  overcome.  {Archivee  des  Sciences  phi/aiques  et  naturelkSf 
April  number,  1874.) 

M.  Kaoul  Pict«t  communicated  to  us  several  series  of  observations 
which  he  had  an  opportunity  of  making,  during  a  long  sojourn  in  Cairo, 
as  director  of  the  physical  cabinet  of  that  city.  To  speak  first  of  those 
which  treat  more  particularly  of  physics,  he  found,  by  means  of  a  large 
actiuometer,  the  measure  of  the  intensity  of  the  calorific  radiation  at 
Cairo.  His  apparatus  consisted  of  a  kind  of  caldron  or  boiler,  formed  of 
two  thin  parallel  plates  of  iron,  which  was  filled  with  water,  and  placed 
in  a  case  full  of  cotton.  This  case  was  blackeued,  and  closed  at  the  side 
turned  toward  the  sun  by  a  variable  number  of  glass  plates.  It  results 
from  these  observations  that  in  Egypt  a  surface  of  a  square  meter,  ex- 
posed normally  to  the  rays  of  the  sun,  in  the  middle  of  the  day,  absorbs 
nearly  twelve  calories  a  minute.  Other  observers  in  Europe  find  under 
like  circumstances  that  the  absorption  amounts  to  about  six  calories. 
The  diurnal  evaporation  produced  under  the  action  of  the  sun  is  abont 
one-sixth  of  an  inch  of  water;  that  which  results  from  dry  air  and 
from  wind  is  about  three-sixths  of  an  inch. 

M.  Soret  made  several  communications  upon  the  phenomena  of  polar> 
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izatiou  by  diffusioD  of  light.  He  has  obaerved  a  trace  of  illamioatioo 
upon  a  ooae  of  solar  light  coucentrated  not  ooly  io  traaapareat  liqnid 
or  solid  bodies,  wnter-crystals,  &c.,  but  even  in  brilliant  flames.  The 
particles  of  incandescent  charcoal,  which  tbene  contain,  therefore,  ettU 
exert  their  reflective  power  contrary  to  the  idea  given  by  M.  Hiru.  This 
Inminous  trace  is  always  completely  polarized  for  an  angle  of  rision  of 
90O. 

Professor  Forel,  of  Morges,  has  given  qs  the  pleasure  of  listening  to  an 
account  of  the  beautiful  researches  he  has  nndertahen  on  Lake  Lemau, 
for  Bereral  years,  on  the  transmission  of  light  in  water ;  and  baa 
shown  us  impressions  obtained  upon  pbotogr-aphic  paper  immersed  at 
different  depths.  He  fonnd  that  130  to  160  feet  of  depth  in  snmmer  was 
the  limit,  beyond  which  the  transmitted  lightistoo  feeble  to  exercise  any 
action  upon  the  chloride  of  silver.  In  winter  the  water  of  the  lake  is 
mach  more  transparent,  and  the  limit  extends  to  200  feet. 

General  Dufonr  de8crit>ed  the  effects  of  a  thanderbolt  on  a  poplar  tree 
apon  bis  estate  near  Geneva ;  a  large  furrow  was  made  in  it  from  the 
top  of  the  trunk,  80  feet  in  height,  to  the  bottom.  On  this  occasion  M. 
de  la  Harpe  cited  a  fact  which  he  had  witnessed.  A  bolt  fell  upon  a 
group  of  poplars,  leaped  from  one  tree  to  another,  passed  through  sev- 
eral, and  made  cylindrical  holes  in  them  of  from  3  to  4  inches  iu  diameter. 

Terrestrial  pkpaics,  meteorology, — Professor  Plantamour  presented  a 
memoir  apon  the  observations  of  latitude,  of  azimntb,  and  of  the  pendu- 
lam,  made  on  the  Bighi,  the  Weissenstein,  and  at  Benie,  in  1867, 1868, 
and  1869.  In  a  comparison  of  the  observations  of  the  pendulum  on  the 
Gebris  and  the  Weisseustein,  the  weight  was  found  to  be  ^g^  less  than 
in  the  first  of  these  localities.  M.  Plantamour  attributed  this  to  the 
nature  of  the  rocks,  which  are  of  cone-in-cone  at  Oebris,  and  calcareous 
at  the  Weissenstein.  The  same  member  announced  to  us  the  conclu- 
sion of  the  great  work  of  the  leveling  of  the  polygon,  traversing  twice 
the  Alps,  at  the  St.  Gotbard,  and  at  the  Simplon  retarded  by  an  error, 
which,  for  a  time,  could  not  be  accounted  for,  but  which  was  Anally 
foaud  to  be  due  to  a  false  figure  iu  the  record  of  one  of  the  sides  of  the 
polygon. 

The  variations,  extreme  this  year,  of  the  waters  of  the  Lake  of  Geneva, 
attracted  the  attention  both  of  the  public  and  of  the  engineers.  Geu- 
eral  Dufoar  proved  that  the  high  waters  of  1873,  however,  remained 
below  those  of  1792  and  of  1817,  and  M.  Plantamour  added  below  those 
of  1846.  A  remarkably  low  level  followed  during  the  winter  of  1873- 
1874,  bnt  the  public  were  mistaken  in  believing  an  assertion  in  a  certain 
journal  that  the  lake  had  never  been  lower. 

These  questions  in  regard  to  the  level  of  the  lake,  whicb  are  frequently 
renewed,  have  formed  the  object  of  a  special  work  by  Professor  Planta- 
mour, founded  upon  thirty-six  years  of  obsei'vations,  from  1838  to  1873. 
The  author  first  proceeds  to  the  verification,  at  several  points,  of  the 
marks  successively  employed,  aud  the  level  of  the  lake  having  been  re- 
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Onced  to  tlie  aniform  0  of  10  feet  below  tbe  mark  of  tbe  Btone  of  Niton, 
tbe  calculations  for  the  tbirty-six  years  bare  Riveo  tbe  followiag  resnltB : 

Tbe  lake  attains  its  miuimam  (3  feet)  on  tbe  11th  of  Febrnary,  and  its 
innsimum  (7  feet)  on  the  7th  of  Augnst.  There  is  a  first  mean  level 
IVoin  tbe  28tb  to  tbe  29tb  of  May,  and  a  secoDd  from  tbe22d  to  the  23d  of 
October,  Tbe  level  is  then  during  218days  above,  and  during  147  days 
below  the  mean.  Tbe  level  rises  more  quickly  than  it  sinks.  The  rising 
is  most  rapid  toward  tbe  19th  of  June ;  it  riees  then  6  inches  a  day. 

To  show  tbe  annual  variations,  M.  Plantamour  has  traced  thecnrves 
of  the  highest  levels  of  the  means  and  of  the  lowest  waters.  These 
three  curves  have  some  analogy  between  them,  but  are  far  from  con- 
cording.  The  level  of  the  highest  water  varies  the  most  from  year  to 
year,  and  it  influences  tbe  mean  more  than  the  low  water.  The  mean  of 
the  high  waters  has  not  sensibly  xaried  Huring  the  lapse  of  thirty-six  years. 
The  highest  maximum  (d  feet)  was  attained  on  the  17th  of  Jnly,  1846. 
Tbe  level  of  the  low  water  in  winter  is,  on  tbe  contrary,  raised  progres- 
sively. Tbe  lowest  minimum  (1  foot  3  inches)  is  shown  on  the  5th  of 
April,  1840,  That  of  1873-1874,  which  astonished  the  public,  remained 
lU  inches  above  the  level  of  1840.  As  to  the  elevation  of  thelow  water 
during  recent  years,  one  of  our  colleagues,  a  former  member  of  the  ad- 
ministrative council  of  the  city  of  Geneva,  calls  attention  to  the  fact 
that  tbe  i>oBltion  of  the  suction-pipe  of  the  hydraulic  machine  has  not 
been  altered  for  twelve  years.  Professor  Plantamour,  in  this  work, 
which  has  required  long  calculations,  has  limited  himself  to  the  exposi- 
tion of  the  figures,  but  any  one  aware  of  the  discussions  which  have 
arisen  at  various  times  upon  the  supposed  efi'ects  of  the  different  levels 
of  the  lake,  cannot  abstain  from  one  satisfactory  reflection.  The  high 
water  is  frequently  complained  of,  but  never  tbe  low  water,  unless  it 
sinks  to  such  a  point  as  to  interfere  with  navigation,  and,  in  some  cases, 
with  the  approach  to  tbe  porta.  It  is  pleasant,  then,  to  know  that  the 
high  water  has  not  risen  for  thirty-six  years,  apd  that  the  mean  of  the 
low  water  is  rather  higher  than  lower.^ 

The  investigations  in  regard  to  Lake  Leman  have  been  continued  in 
a  most  satisfactory  manner  since  our  society  and  the  Vaadois  society  of 
the  natural  sciences  have  united  in  encouraging  them.  Prof.  Francois 
Forel,  who  bad  been  previously  engaged  with  tbe  subject,  and  continues 
to  pursue  it,  has  communicated  to  us  a  series  of  observations  of  great 
interest.  I  have  already  mentioned  those  relative  to  the  absorption  of 
light  by  the  waters  of  tbe  lake.  He  also  made  some  npou  tbe  seiches,  or 
sudden  variationsof  level,  very  t>erceptible  in  the  narrow  partof  the  lake 
near  Geneva.  We  know  that  Professor  Vancber  attributed  the  phe- 
nomenon tc  the  variations  in  the  weight  of  the  atmospberct  M.  Forel, 
wiiile  confirming  the  observations  and  the  opinions  of  this  savan,  has 

'Our  Minoiret  already  coDtain  nnmerona  docoments  upon  the  level  of  the  lake.    See 
T,li.63;  vol.  viii,  p.  119;  vol.  i, p.  327. 
t  Mimoira  of  the  society,  vol.  vi,  ]i  35. 
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made  a  more  complete  ezamiuatiou  of  tbe  facts.  He  observed  the  sud- 
den variations  at  the  two  extremities  of  the  lake,  and  in  the  interme- 
diate station  of  Merges,  where  tbey  are  less  sensible.  The  duratioD  of 
one  of  these  sadden  changes  varies  little  in  each  locality,  but  differs 
much  from  place  to  place.  At  Geneva  it  is  1,590  seconds;  at  Veytanx, 
near  tbe  eastern  extremity,  1,783  seconds;  and  in  the  middle,  at  Merges, 
261.  This  latter  locality  presents  a  rhythmic  movement  of  22  seconds. 
M.  Forel  compares  these  movements  of  the  lake  to  those  of  ^ater  in  a 
basin,  in  which  tlie  height  and  duration  of  the  waves  of  oscillation  de- 
pend upon  the  form  of  the  vase  and  the  depth  of  the  liquid.* 

Tbe  soundings  of  M.  Forel  at  different  deptbs  proved  to  him  the 
existence  of  three  strata  at  the  bottom  of  the  lake :  1st.  An  upper 
stratum  of  yellowish  silt,  containing  a  large  number  of  animals,  living 
and  dead.  2d.  A  stratum  of  about  i  inches  of  black  clay.  3d.  A  lower 
stratum  of  blue  clay,  very  fine  and  very  homogeneous,  except  near  the 
mouth  of  the  Bhone,  where  it  contains  some  mica. 

M.  Baonl  Pictet  profited  by  his  sojonrn  in  Egypt  to  study  more  accu- 
rately than  had  yet  been  done  the  water  of  the  Nile.  His  principal 
operations  of  ganging  took  place  near  Cairo,  at  tbe  bridge  of  Kasr-el- 
Nil.  He  sounded  tbe  river  from  shore  to  shore  at  38  points,  33  feet 
distance  from  each  other.  The  velocity  was  measured  by  means  of 
the  apparatus  of  Woltmann.  The  lowest  water  occurs  about  the  15th 
of  May ;  the  amount  of  water  there  is  iJ4,000  cubic  feet  a  second.  The 
highest  water  is  on  the  15th  of  September,  tbe  amount  then  being 
372,000  cubic  feet.  The  mean  is  168,000  cubic  feet  a  second.  The 
greatest  velocity  3  feet  below  the  surface  is  6  feet  9  inches ;  the  least, 
7  inches. 

M.  Pictet  has  frequently  observed  the  sand  spouts,  which  are  a  daily 
phenomenon  on  the  plains  of  Eg^'pt.  About  10  o'clock  in  tbe  morning, 
tbe  snn  having  heated  the  surface  of  tbe  ground,  there  results  in  the 
adjoining  stratum  of  air  an  ascensional  and  gyratory  motion,  which 
carries  up  sandy  particles  to  a  height  of  6,000  to  6,600  feet.  The  cen- 
tral part  of  the  column  has  a  temperature  of  from  45°  to  60°,  that  of 
the  atmosphere  in  the  shade  being  from  26°  to  35'^,  centigrade. 

Prof.  A.  Gaatier  presented  an  article  upon  the  thormometric  obser- 
vations made  at  Labrador  by  some  Moravian  missionaries.  They  form 
a  continuation  of  those  presented  in  1870. 

Oeoloffff. — Prof.  Alph.  Favre  has  regnlarly  informed  the  society  of  the 
condition  of  the  labors  of  the  Swiss  Geological  Commission,  of  which 
he  is  a  member.  The  geological  chart  of  ro^o-^^  '^  published  in  eleven 
sheets,  with  Are  sheets  of  especial  charts,  concerning  the  canton  of  B&Ie, 
the  environs  of  Bragg,  Mount  Pilatus,  the  St.  Ootbard,  and  tbe  Sentis, 
(in  two  sheets.)  The  commission  moreover  bas  been  especially  occu- 
pied on  tbe  St.  Gotbard,  where  the  great  work  of  forming  a  tunnel 

'Forel  npoa  tbei^Ao  in  the  Bulletin  of  tbe  Soc.  Fmtdoiteda  »B.na1.,  18711,  p.  313 
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is  in  progresB.  An  eogineer,  M.  Stapff,  has  been  engaged  to  make  a 
careful  section,  indicatiDg  the  strata,  and  to  form  60  collections  of  the 
rocks  extracted,  of  which  twenty-five  will  remain  in  Switzerland  and 
bedistribnted  to  the  different  maReums  of  the  country.  M.  Ernest  Favre 
has  given  us  au  acconat  of  the  researches  M.  Stapff  has  already  made 
in  tbe  field  of  bis  commission. 

M.  Alph.  Favre  has  shown  that  upon  the  flank  of  the  Jura,  in  tbe  re- 
gion of  Gex,  above  Farges,  erratic  blocks  are  not  found  higher  than 
Irom  2,760  to  2,790  feet  above  the  sea,  while  more  to  the  east  upon  the 
Jura  and  at  tbe  Sal^re  tbey  are  seen  at  a  much  greater  elevation.  He 
thinks  this  may  be  accounted  for  by  the  small  height  of  the  Sion 
MoDutain  over  nbicb  tbe  neighboring  glacier  could  flow.  Tbe  declivity 
of  Divonne,  on  tbe  contrary,  wonld  interrupt  its  expansion  in  the  direc- 
tion to  the  east  of  Qes. 

Chemistry. — Professor  Marignac  read  a  memoir  upon  the  solubility  of 
the  sulphate  of  lime,  and  upon  the  state  of  higher  saturation  of  its 
solutions,  which  was  published  in  the  Archives  of  Physical  and  Katnral 
Science  for  October,  1873. 

In  another  series  of  experiments,  M.  Marignac  examined  the  difFusiou 
of  two  salts  in  the  same  liquid.  He  used  salts  not  susceptible  of  recip- 
rocal decomposition.  In  comparing  salts  capable  of  forming  double 
salts  with  those  not  thus  capable,  ho  found  no  difference.  He  perceived 
no  relation  between  the  simultaneous  diffusibility  of  two  salts  and  their 
relative  co-efScients  of  diffusion.  The  mingling  of  two  salts  diminishes 
always  the  diffusibility  of  the  least  diffusible  of  the  two.  The  various 
acids  and  the  various  bases  preserve  their  order  of  difiusibility  througb- 
out  all  their  combinations.  M.  Marignac  perceived  no  separation  of  tbe 
acids  and  of  the  bases  in  tbe  diffusion  of  tbe  salts. 

A  so-called  kaolin  was  found  at  Colonges,  near  to  the  fort  of  the 
£lcluse.  M.  Smile  Ador  made  an  analysisof  it.  He  found  38  percent, 
of  silica,  35  of  aluminum,  and  27  of  water;  consequently,  it  was  not  a 
kaolin,  but  a  mineral,  analogous  to  the  Halloyite. 

Zoology,  physical,  animal,  and  medical. — The  presence  of  eels  in  tbe 
Lake  of  Geneva  has  been  sometimes  denied,  but  also  as  often  asserted. 
M.  Lunel  was  assured  that  this  year  several  of  tbem  had  been  taken. 
He  attributed  this  fact  to  the  elevation  of  the  waters,  which  allowed  the 
eels  to  mount  to  the  mouth  of  the  Gbone  more  easily  than  usual. 

The  disappearance  of  a  species  is  generally  slow,  and  more  or  less 
ditScnlt  to  prove ;  but,  as  an  entirely  exceptional  instance,  M.  do  Can- 
doUe  cited  tbe  complete  absence  since  1873  of  tbe  Qalericula  catmari- 
ensis,  a  small  coleoptera,  which  for  several  years  devoured  the  leaves  of 
tbe  elms  in  tbe  snburbs  of  Geneva  to  such  a  degree  as  to  cause  tbe 
death  of  a  large  number  of  the  trees.  The  proprietors  in  vain  endeav- 
ored to  exterminate  tbe  insects,  when  suddenly  tbey  disappeared.  As 
this  disappearance  was  general  as  well  as  sudden,  it  could  not  be  attri- 
buted to  tbe  increase  of  an  enemy,  but  must  have  been  due  to  an 
'^regnlarity  at  an  important  moment  of  some  condition  of  its  existence. 
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In  his  researches  upon  the  bottom  of  Lake  Lemao,  Professor  Forel  ex- 
tracted from  the  saperflcial  stratum  of  tbe  ooze,  at  depths  of  from  82  to 
100  feet,  aod  eveu  to  the  maximum  of  980  feet,  differeot  cmstaceans 
and  other  animals  which  are  at  present  the  object  of  special  study  with 
certain  naturalists.  To  his  great  surprise  he  found  some  living  limneeans 
(a  family  of  mollnsks)  at  so  great  a  depth  that  they  could  breathe  hat  very 
little  oxygen,  and  that  only  in  the  manner  of  aquatic  animals.  These 
same  limnteans,  when  placed  iu  an  aquarium,  developed  organs  for  aerial 
respiration.  1 

M.  Henri  de  Saussnre  communicated  to  as  the  results  of  his  stady  ot 
the  Orthoptera,  just  published  in  the  second  part  of  volume  vi  of  the 
Prench  Expedition  to  Mexico.  In  connection  with  Oryllides  he  men- 
tions the  genus  Tridactylua,  in  which  each  iodividaal  may  have  three 
modes,  of  living — subterranean,  aerial,  and  aquatic.  A  species  of  tbe 
south  of  France  is  found  also  in  the  sands,  sometimes  submerged,  of 
the  islands  of  tbe  Rhone  near  Golonges,  where  M.  de  Sanssure  has  seen 
them  alive.  The  two  anterior  claws  serve  fof  burrowing,  tbe  middle 
pair  for  walking,  and  the  posterior  pair  for  leaping,  even  when  resting 
upon  the  water.  Tbe  animal  can  rise  iu  leaping  to  two  hundred  times 
its  own  length.    It  can  also  swim. 

Dr.  Fol  presented  a  memoir  iuFrencli,  which  he  has  just  published  iu 
Oerman  iu  the  Jenaische  Zeitschrift,  ui)ou  the  evolution  of  Ccelenterates, 
iu  particular  upon  the  egg  of  the  species  called  Geryonia  fungi/ormis. 
This  work  recalled  to  us  by  its  nature,  and  by  the  beautiful  plates 
which  accompanied  it,  those  of  our  eminent  and  regretted  colleague, 
Edouard  Olapar^de.  The  egg  of  the  Geryonia  passes  by  a  regular 
segmentation  to  tbe  state  of  tbe  morula,  then  by  means  of  a  doubling  of 
the  single  cellular  stratum  it  produces  two  spheres,  one  fitting  into  tbe 
other,  which  become  the  ectoderm  andtendoderm.  This  formation,  of 
which  the  author  observed  the  course,  appeared  to  him  to  differ  much 
from  that  of  the  other  cases,  iu  which  the  double  stratum  results  from 
the  invagination  of  the  primitive  sphere.  The  conception  of  Leuckart 
and  Eseckel,  of  two  subkiugdoms  having  their  common  origin  in  the 
Frotozoaires,  finds  support  in  these  facts.  M.  Fol  also  examined  tbe 
gnestion  whether  there  exist  animals  which  in  the  adult  condition  are 
constructed  like  the  egg  of  tbe  superior  animals  in  the  first  phases  of  its 
evolution.  He  pointed  out,  in  this  connection,  the  Protomoyxa,  which 
was  mentioned  by  M.  Hieckel,  and  the  Megasphtera planukt. 

M.  Gnstave  Boucbette  has  continued  the  curious  observations  made 
by  M.  Moggride  at  Mentoue,  npou  various  8i>eciea  of  ants  and  spiders. 
He  showed  us  the  seeds  which  the  ant,  called  Atta  Barbara,  accumulates 
for  food,  in  small  subterranean  cavities.  When  one  of  these  seeds  com- 
mences to  germinate,  the  ants  cut  off  the  root  and  carry  the  seed  into 
the  sunshine  to  dry  tbe  wound.    The  mason  spiders,  which  live  in  a 
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tube  closed  with  a  sort  of  a  stopper,  can  constract  this  apparatus  only 
while  they  are  young.  They  give  to  it  the  color  which  would  best  cause 
it  to  be  coafounded  with  the  adjacent  ground.  M,  Bonchette  has  given 
a  series  of  examples,  coDflrmiog  the  observations  of  the  ingeDiona 
English  uaturalist. 

Dr.  Lombard  commeoted  before  the  society  apoo  the  report  of  the 
French  commission,  by  Dr.  Baillarger,  in  regard  to  the  goitre  aud  cre- 
tinism. He  finds  in  the  facts  presented  a  verification  of  the  theory  he 
has  given  of  the  cause  of  the  goitre.  This  cause,  according  to  bis  view, 
consists  in  a  plethora  of  carbon,  produced  by  the  rarity  of  the  oxygen  in 
elevated  regions.  A  sojourn  on  the  shores  of  the  sea  corrects  this  affec- 
tion by  the  greater  abundance  of  oxygen,  and  by  the  iodine,  which 
absorbs  the  carbon.  Other  causes  may,  in  certain  elevated  localities, 
diminish  the  inconvenient  effects  of  the  rarity  of  the  oxygen.  M.  Lom- 
bard's theory  has  also  fonnd  support  in  the  facts  observed  by  the  military 
]>hysicians  at  Brian^on,  Bt.  fitieune,  and  Lyons,  and  recorded  in  the  Med- 
it;al  Gazette.  The  soldiet's  were  the  more  frequently  attacked  with  goi- 
tre in  proportion  as  the  locality  iu  which  they  resided  was  elevated. 

Dr.  d'Espine  baa  given  us  an  oral  review  of  his  thesis  upon  the  puer- 
peral septicemia,  tending  to  prove  experimentally  that  the  accidents 
of  childbirth  proceed  from  the  absorption  by  the  uteri-vagina!  lesions  of 
septic  substances,  as  in  any  wound  whatever. 

Botany. — The  duration  of  the  vitality  of  the  seeds  thrown  into  the  sea 
is  a  question  which  concerns  both  physiology  and  botanical  geography. 
M.  Gustave  has  made  it  the  objfct  oi  direct  study,  at  the  request  of  M. 
de  CandoUe;  and  the  latter  communicated  to  the  secretary  the  results, 
which  have  siuce  been  printed  in  the  Archives  of  Physical  aud  Natural 
Science  for  July,  1873. 

The  progress  made  in  the  knowledge  of  vegetable  fossils  induced  M.  Alp. 
de  Gandolle  to  endeavor  to  connect,  more  than  had  yet  been  done,  the  bo- 
tanical geography  of  ancient  and  present  times.  For  this  end  he  deemed 
it  necessary  to  propose  a  classification  of  the  vegetables,  founded  upon 
their  manner  of  comportment  with  regard  to  temperature  and  humidity, 
which  determines  different  groups,  of  classes,  families,  species,  and  geo- 
graphical flora.  He  insists  upon  the  persistence  of  physiological  prop- 
erties, and  attributes  it  to  hereditary  descent.  After  baving  character- 
ized five  groups  of  plants,  which  he  calls  niegathermes,  xerophilea,  miso- 
thermet,  microthermea,  and  kikistothermes,  he  shows  their  present  distri- 
bution upon  the  terrestrial  surface,  aud  their  anterior  distribution,  often 
different  even  in  the  Tertiary  Period,  the  nearest  approached  to  ours. 
The  memoir  appeared  in  the  Archives  of  Physical  and  Natural  Science 
for  the  month  of  May,  1874. 

Several  botanists,  members  of  our  society,  have  been  engaged  with 
investigations  in  connection  with  the  great  publication  of  the  Brazilian 
flora,  M.  Marc  Micheli,  haviug  completed  bis  study  of  the  onagrarie^s 
of  Brazil,  has  given  us  some  interesting  facts  in  regard  to  theorganisa- 
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tioD  of  the  seeds  in  tbie  family,  particularly  Id  the  Juaataa,  and  also  the 
geographical  distributiou  of  the  species.  He  admits  five  geoera,  one  of 
which,  the  Oooarpoo,  ia  new,  and  founded  upon  the  bnmber  of  parts  of 
the  flotver.  According  to  bis  observationB,  the  disk  of  certain  seeds  of  Jus- 
tkea  are  coostitated  by  a  portion  of  the  endocarpe  adhering  to  the  seed, 
and  the  bilocular  seeds  owe  this  appearance  to  an  exceptional  develop- 
ment of  the  raphe.  He  founds  the  di\'ision  of  the  genus  into  three  prin- 
cipal sections  upon  these  characteristics,  which  he  elucidates  by  figures. 
His  memoir  is  pablisbed  entire  in  the  Archives  of  Physical  and  Nittaral 
Science  for  Jane,  1874. 

Dr.  J.  Miiller  has  been  occupied  with  the  determination  of  a  singular 
fungus,  sent  bo  the  museum  of  Geneva  by  M.  Claraz,  as  an  organic  sub- 
stance, found  in  the  waters  of  the  Bio  Negro,  between  Patagonia  and 
the  Argentine  Republic.  Notwithstanding  the  imperfect  state  of  pre- 
servation, he  recognized  it  as  a  Lygvrug,  and  has  described  it,  with  an 
illustration,  in  the  Flora  of  the  21st  of  November,  under  the  name  of 
L.  Glartuianua. 

Gommunioations  tn  r^rd  to  pvUished  workt  or  memoirs. 

Besides  original  memoirs  and  verbal  communications  of  facts  observed 
by  the  members,  the  society  allows  brief  information  to  be  given  in 
regard  to  works  already  published.  This  is  a  pleasant  way  of  contribu- 
ting to  tiie  progress  of  ibe  knowledge  of  the  members,  principally  in 
those  branches  with  which  tbey  are  not  especially  occupied.  If  we  con- 
sider the  number  of  the  publications  and  the  short  time  appropriated  to 
them  at  the  close  of  each  session,  it  is  clear  that  these  oommnnications 
mast  be  very  incomplete.  Still,  tbey  are  listened  to  with  interest,  and 
thanks  are  due  to  those  members  who  have  brought  to  notice  some 
memoirs,  very  little  known,  but  very  important. 

In  tbecourseof  this  year  theclergymanjM.Duby,  has  drawn  our  atten- 
tion to  the  opinions  of  Mr.  Bilganl,  In  regard  to  the  Algce  and  Mosses, 
and  to  various  articles  relative  to  the  invasion  of  an  American  crypto- 
gam a  parasite  upon  the  Malvaceea ;  M.  Alpb.  Favre  has  spoken  to  us 
of  the  work  of  M.  Belgrand,  upon  the  hydrograpbical  study  of  the 
Seine;  M.  Ernest  Favre  of  the  memoirs  of  M.  Mojsisoviez,  upon  the 
geology  of  the  oriental  Alpes,  and  of  M.  Schlutter,  upon  the  fossil 
Crustacea  of  Libanus.  Prof.  A.  Gantier  has  been  very  zealous  in  iutbrm- 
ing  the  society  of  the  work  which  has  been  done  in  astronomy  and 
meteorology,  both  in  Enrope  and  America.  He  has  mentioned  espec- 
ially the  labors  of  Vogel  In  regard  to  the  movements  of  the  stars,  and 
of  Poly  upon  the  relation  between  the  solar  spots  and  diCTerent  meteors 
at  the  suriace  of  the  earth.  Prof,  de  la  Harpe  has  given  us  an  analysis 
of  Prof.  Hayden'B  volume  upon  the  geology  of  the  Territory  of  Montana. 
M.  Humbert  has  spoken  of  the  observations  of  Fritz  MUller  upon  the 
thermites  of  Brazil;  M.  Marc  Mlcheli  of  those  of  M.  Prillleux,  upon  the 
movements  of  the  chlorophyl  of  the  Selagiuella ;  Dr.  Prevost  of  the 


174         TEAN8ACTI0KS   OF  THE   SOCIETY  OP  PHT8IC8,  tTC. 

recent  discoveries  id  regard  to  the  cerebral  system ;  M.  Soret  upon  the 
metbod  employed  by  M.  Becqaerel  for  the  stady  of  the  calori&c  spectre 
by  the  aid  of  phosphorescent  substances,  and  upon  various  physical 
memoirs  read  before  the  French  association  at  Lyons.  Finally,  U. 
Marcet  has  addressed  a  letter  to  us  from  London,  in  regard  to  the 
investigations  of  Tyndall  upon  the  propagation  of  soand  in  the  atnaos- 
phere. 

Publications  of  the  «ocie(y.— ^Volume  XXIII,  part  2,  in  which  we  pub- 
lish tbia  report,  shows  that  the  series  of  our  memoirs  contioue  in  a 
satisfactory  manner.  The  society  has  no  other  resources  for  the  main- 
tenance of  this  publication  thao  those  fumishe^l  by  its  members  and 
the  products  of  the  sale  or  escbange  of  its  volumes.  The  preceding 
year  the  family  of  Bdouard  Clapar^e  geueronsly  aided  us  in  publishing 
his  last  and  remarkable  work.  If  this  liberality  were  repeated  we 
would  be  able  to  give  much  more  extended  memoirs,  illustrated  witb 
many  more  plates,  for  happily  scientific  activity  does  not  decrease 
among  and  around  us. 
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THE  PAST  AND  FUTURE  OF  GEOLOGY: 

AN  INAUGURAL  LECTURE  GIVEN  BY  JOSEPH  PHE8TW1CH,  M.A„  F.R.8., 
F.  G.  8.,  &c.,  PROFBSSOE  OF  GEOLOGY  IN  THE  UNIVERSITY  OP  OXFORD, 
ON  JANUARY  H9,  1875, 


I  cannot  enter  npon  the  aobject  of  thia  addresa  without  a  brief  tribat« 
to  tbe  memory  of  my  diatingniabed  and  lamented  predeceasor,  Professor 
Phillips.  Educated  in  geology  by  hia  uncle,  William  Smith,  the  father 
of  Engliah  geology,  John  Fbillipa  was  thus  nearly  connected  with  the 
early  history  of  onr  science,  aad  lived  to  give  active  and  efiSoient  aid  to 
its  progress  dnring  more  than  half  a  century.  Hia  early  traiuiug  was 
among  the  Oolitic  hilla  of  Gloueeaterahire  and  the  Midland  Counties, 
but  hia  flrat  indepeudeat  work  waa  among  tbe  PalsBozoie  rocks  of  York- 
ahire.  In  later  life,  he  retnrned  to  the  ground  of  hia  yonth,  aud  spent 
his  last  years  in  investigating  the  rich  and  varied  succession  of  life  in 
(be  different  divisions  of  that  Oolitic  series  of  which  bis  ancle  was  tbe 
first  to  establish  the  atratigrapbioal  order;  aud  his  "Geology  of  the 
Valley  of  the  Thames  "  contains  the  best  summary  we  possess  of  the 
geology  and  palfeontology  of  these  atrata  in  thia  and  tbe  adjacent 
counties. 

Besides  his  chief  and  early  work  on  the  "Geology  of  Yorkabire," 
Phillips  waa  alao  the  author  of  an  excellent  "  Treatise  on  Geology,"  of 
works  on  tbe  Malvern  Hills,  and  on  Vesuvius,  of  several  memoirs  in  tbe 
geological  atirvey,  and  of  above  seventy  papera  scattered  through  various 
scientific  periodicala  He  waa  a  fellow  of  most  of  our  great  scientific  so- 
cieties, and  the  record  of  his  many  valuable  cootribntions  in  each  special 
branch  is  to  be  found  in  their  reapective  proceedinga.  I  have  to  note 
bis  work  here. 

Shortly  after  Phillipa'a  arrival  in  Oxford,  tbe  valuable  geological  col- 
lectiona,  many  of  which  had  remained  hidden  for  want  of  space,  were 
tranaferred  from  their  old  quarters  to  tbe  new  and  beautiful  mnseom 
Oxford  now  possesses.  Valuable  as  these  collectiona  were  in  particular 
sections,  especioUy  in  cave  remains,  there  waa  very  mnch  to  be  done  in 
completing  the  serieff  of  the  local  fonnatioua,  aud  in  the  general  selec- 
tion, order,  and  grouping  of  the  apecimena.  All  this  was  admirably 
carried  out  by  Phillips,  aud  the  geology  of  tbe  aurroondiug  diatriot  is 
now  illustrated  by  a  suite  of  fossils  amassed  and  arranged  with  great 
judgment,  and  forming  one  of  the  moat  complete  local  aeries  in  tbe  king- 
dom. To  Phillips  especially  is  this  museum  indebted  for  the  remarkable 
coUeotion  of  the  remains  of  the  Cetiosaurm  and  of  the  Great  Oolite — an 
extinct  gigantic  reptile  the  size  of  a  whale  and  with  the  gait  and  am- 
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pbibions  habits  of  a  crocodile.  He  also  brought  his  great  local  knowl- 
edge of  Great  Britain  to  bear  oa  one  of  the  proposed  additions  to  tlie 
Dew  maseum,  viz,  that  of  the  British  ornamental  rocks,  of  which  the  lli7 
graceful  columns  which  decorate  ttie  bnilding  each  constitutes  a  spe<--i- 
men ;  the  size  and  position  of  the  shafts  exhibiting  to  great  effect,  and 
with  permanent  advantage,  the  character  and  beauty  of  the  several 
rooks,  including  numerous  varieties  of  out  granites,  serpeutines,  and 
monntain  limestones,  with  some  from  the  more  recent  Permian,  Oolitic, 
and  Furbeck  strata.  'So  such  collection  exists  elsewhere,  and  with  it 
will  always  be  associated  the  name  of  the  eminent  man  who  by  bis  taste 
and  ability  so  ably  contributed  to  the  success  of  the  work. 

But  Phillips  was  not  only  a  geologist ;  he  was  a  man  of  great  and 
varied  acqnirements,  a  meteorologist,  a  botanist,  an  astronomer,  and  a 
physicist.  Further,  he  was  a  man  whose  amiable  disi>o8itiou,  engagiug 
manners,  and  eloquent  and  flaent  address,  made  him  beloved  as  much 
as  be  was  esteemed ;  and  while  hia  loss  to  science  vill  be  long  felt,  his 
mark  must  remain  and  his  memory  will  ever  be  honored. 

When  in  1819  Dr.  Backtand,  who  bad  a  few  years  previously  suc- 
ceeded Dr.  Kidd  as  professor  of  mineralogy,  received  hia  appointmeot 
to  the  then-recently-created  chair  of  geology,  he  spoke  of  these  subjects 
as  tbe  "  new  and  curious  sciences  of  geology  and  mineralogy."  Geology 
was  only  then  beginning  to  assume  a  recognized  position,  and  was  pass- 
ing from  purely  speculative  "  theories  of  the  earth"  to  tbe  more  philo- 
sophical investigations  of  its  structure  and  organisms.  Hatton  bad 
sought  in  natural  existing  agencies  the  caases  of  past  changes  on  the 
earth;  Smith  had  solidly  laid  its  stratigraphical  foundations;  and 
Ouvier  was  devoting  bis  great  talents  to  tbe  restoration  of  old  higher 
forms  of  life.  Backland  then  commenced  his  powerful  and  attractive 
teaching,  and  drew^  around  him  the  younger  men,  through  many  of 
whom  his  influence  on  the  progress  of  geology  is  happily  yet  felt,  lu 
bis  hands,  the  interesting  fanna  of  tbe  surronuding  district  was  gradu- 
ally unfolded,  and  among  the  most  remarkable  of  the  extinct  forms  then 
discovered  and  described  by  Bucklund  was  the  huge  Megaloiaurua  and 
the  small  Marsupials,  long  tbe  most  ancient  quadrupeds  known,  of 
Stonesfield. 

But  Buckland's  great  work  was  that  connected  with  cave  remains,  in 
search  of  which  he  ransacked  England  and  tbe  continent,  and  although 
the  conclnsions  then  enunciated  by  him,  and  at  that  time  very  generally 
accepted  by  geologists,  have  not  been  corroborated,  the  facts  so  well 
recorded  and  the  collections  so  largely  made  remain  to  attest  tbe  value 
and  importance  of  his  labors.  It  was  in  connection  with  these  researches 
that  the  later  discovery  of  our  time,  that  of  the  association  of  the  ex- 
tinct  mammalia  with  the  remains  and  works  of  man,  was  dimly  sighted, 
but  with  averted  eyes,  by  my  distingaished  predecessor.  But  Bnckland 
did  not  stand  alone ;  his  opinion  was  shared  by  geologists  of  all  coun- 
tries, and  it  was  not  until  another  generation  had  passed  that  the  evi- 
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deuce  bo  often  broaght  forward,  and  wbich  bad  in  vaio  aoaght  examioa' 
tion,  respecting  the  antiqnity  of  man,  was  confirmed  and  admitted  by 
geologists. 

Snch  was  tbe  aspect  of  onr  science  at  tbe  tinie  tbis  cbair  was  estab- 
lished ;  and  I  propose  in  this  address  briefl;  to  notice  some  of  the  larger 
features,  whether  on  questions  of  theory  or  on  qaestious  of  fiict,  by 
which  its  progress  has  been  marked,  and  which,  while  they  may  serve 
to  show  how  much  has  been  done,  witi  yet  indicate  how  much  still 
remains  to  be  accomplished. 

The  geologist  commences  where  the  astronomer  ends.  We  have  to 
adapt  the  large  and  broad  generalizations  of  cosmical  phenomena  to 
the  minnter  details  of  terreBtrial  structure  and  constitution  which  it  is 
onr  busineea  to  study.  Tbe  common  origin  of  tbe  solar  system  has  been 
long  inferred  from  tbe  spheroidal  figure  of  the  earth  and  the  relations 
of  tLe  planets  to  one  another,  and  explained  by  evolution  from  an 
original  nebalona  mass }  and  geologists  have  had  to  consider  how  far 
snch  a  hypothesis  is  in  accordance  with  geological  facts.  Tbe  ques- 
tions connected  with  tbe  earliest  stages  of  tbe  earth's  history  are  on  tbe 
very  boundary-line  of  our  science,  but  they  have  too  important  a  bear- 
ing on  its  subsequent  stages  not  to  command  our  serious  attention; 
and  though  obscure  and  theoretical,  they  serve  to  guide  us  to  firmer 
ground.  This  nebular  hypothesis  has  recently  received  from  physicists 
corroboration  of  a  most  novel  and  striking  character,  equally  interesting 
to  geologists  and  astronomers. 

The  wonderful  discoveries  with  respect  to  the  solar  atmosphere,  made 
by  means  of  tbe  spectroscope,  have  now  presented  as  with  an  entirely 
new  class  of  evidence,  which,  taken  in  conjunction  with  the  argument 
derived  from  figure  and  plan,  gives  irresistible  weight  to  the  theory  of 
a  common  origin  of  the  sun  and  its  planets ;  and  while  serving  to  con- 
nect onr  earth  with  distant  worlds,  Indicates  as  a  corollary  what  of 
necessity  must  have  been  its  early  condition  and  probable  constitu- 
tion. 

Tbe  whole  number  of  known  elements  composing  the  crust  and  atmos- 
phereoftheearthamonntsonlyto  sixty-four,  and  their  relativedistribution 
is  vastly  disproportionate.  It  has  been  estimated  that  oxygen  in  com- 
bination forms  by  weight  one-halfof  tbe  earth's  crast,  silicon  enters  for  a 
quarter,  then  follow  aluminium,  calcium,  magnesiom,  potassium,  sodium, 
iron,  and  carbon.  These  niue  together  have  been  estimated  to  consti- 
tute tVoV  of  the  earth's  cmst  The  other  yJJ,  consist  of  the  lemain- 
lug  fifty-five  non-metallic  and  metallic  elements. 

The  researches  of  Kirchhoff,  Angstrom,  Thal^n,  and  Lockyer  have 
made  known  that  of  these  sixty-four  terrestrial  elements  there  are 
twenty  present  in  those  parts  of  the  solar  atmosphere  called  tbe 
"chromosphere"  and  "reversing  layer,''  as  the  stratum  ^hich  sur- 
rounds the  photosphere  is  called  from  certain  opticiil  pro[>ertie8. 
a.  Mis.  110 12 
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They  consist  of*  — 

Aluminium.      Cerinm.  Hydrogen.  Manganese.  Strontium. 

Barium.  Chromium.  Iron.  Nickel.  Titanium. 

Cadmium.        Cobalt  Lead.  (1)  Potassinm.  ITranium. 

Calcium.  Copper,  (f)  Maguesinm.  Sodium.  Zinc. 

Nor,  with  possibly  two  exceptions,  does  the  spectroscope  give  any 
indication  of  unknown  elements. 

While  these  phenomena  afford  anch  strong  additional  proofs  of  the 
common  origin  of  out  solar  system,  Mr.  Norman  Lockyer,  basing  his 
inquiries  upon  these  and  other  facts  recently  acquired  on  the  con»tita- 
tion  of  the  son,  has  been  led  to  form  some  views  of  singular  ititertwt 
beating  on  the  probable  struotore  of  the  crust  and  nucleus  of  the  earth. 
With  his  permission,  I  am  enabled  to  lay  before  you  some  of  the  points 
in  the  inquiry  he  is  now  pursuing. 

Observation  and  theory  have  both  led  him  to  the  unexpected  conclu- 
sion that  in  the  case  of  an  atmosphere  of  enormous  height,  and  consist- 
ing of  gases  and  of  metallic  elements  in  a  gaseous  state,  gravity  over- 
comes diffusion,  and  the  various  vapors  extend  to  different  heights, 
and  so  practically  arrange  themselves  in  layers;  and  that  in  the  sun, 
where  owing  to  the  fierce  solar  temperature  the  elements  esist  in  snch 
a  state  of  vaitor  and  of  complete  dissociation,  the  known  elements 
arrange  themselves  in  the  main  in  the  following  order :  t 
Coronal  atmosphere Cooler  hydrogen. 

"'"-p— Uf.iSeSreS;r°- 

!  Sodium. 
Chrominm. 
Manganese. 
Iron. 
Nickel,  &C. 
Mr.  Ijockyer  suggests,  and  has  communicated  some  evidence  to  the 
Boyal  Society  in  support  of  his  suggestion,  that  the  metalloids  or  non- 
metallic  elements  as  a  group  lie  outside  the  metallic  atmosphere.    He 

*  Od  ftoalyziD^  thia  list  we  find  :  One  permatieat  gai,  (bj'drogen;)  two  metals  of  tha 
alkaliee,  (tiadliiui.potBHainii];)  all  the  metals  of  the  aiktjine  earths,  (calcium,  stron- 
tinm,  barinm  ;)  three  metals  of  the  zinc  clasa,  ( magnesium,  firic,  cadmium ;)  all  the 
metal  a  of  the  Itod  class,  (maDgauese,  cobalt,  chroDiinm,  iron,  nickel,  nrauiiim;  tno 
metalfl  of  the  tin  class,  (tin,  titanium;)  one  metal  of  tbe  lead  claea,  probably,  (lead.) 

The  metals  nf  the  tungaten,  antimony,  silver,  and  gold  classes  are  tntiretj'  nurepre- 
setil«d,  while,  if  we  accept  the  metallic  nature  of  hjdL'ugen,  there  is  not  a  single  metal- 
loid on  the  list,  although  they  have  been  dlligentlj  searched  for. 

I  Mr.  Lockyer  points  out  that  this  order  ie  that  of  the  old  atomic  or  combluing 
weights,  and  not  ttiat  of  the  modem  atomic  weights,  as  the  following  table  shows: 


Hydrogen 1 

UagBemaDB 13 

C^lim 20 

Sodium S3 


Cbromiam 2G  S3.5 

ManguieM 37  55 

Iron 88  (K 

Nickel 20  58 


AlBBiniam  doe«  Bot  And  a  place  in  the  above  list,  beeanae  itsoiderin  the  layers  has 
vat  yol  been  detemiaed  by  observation ;  bat  the  principle  lefened  to  woald  place  it 
between  magnesiiim  and  cslciom. 
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also  explains  why  uuder  these  conditioDS  their  record  among  the  Frauo- 
hofer  liDes  Bhonld  be  a  feeble  one.  Hence  he  considers  tliat  we  have  no 
argament  against  the  pieseoce  of  some  quantity  of  the  metalloids  in 
the  eun  taken  as  a  whule,  although  that  qnantity  may  be  small. 

Mr.  Locfcyer  then  takes  the  observed  facts  together  with  the  bypoth- 
esia  of  the  external  position  of  the  metalloids,  and  is  considering  these 
two  qoestioDS : 

1.  Assuming  the  earth  to  have  once  been  in  the  same  condition  as  the 
snn  now  is,  what  would  be  the  chemical  constitntion  of  its  cmst  t 

2.  Assuming  the  solar  uebala  to  have  once  existed  as  a  nebaloos  star 
at  a  temperature  of  complete  dissociation,  what  would  be  the  chemical 
constitution  of  the  planets  thrown  off  as  the  nebulosity  contracted  1 

It  will  be  seen  that  there  is  a  most  intimate  connection  between  these 
two  inquiries,  the  localization  of  the  various  elements  and  the  reduction 
of  temperature  acting  in  the  same  way  in  both  eases. 

Thus,  to  deal  with  the  first  question :  aa  the  external  gaseous  vapors 
(those  of  the  metalloids)  cooled,  they  condensed  and  fell  on  the  under- 
lying layer,  where  tliey  entered  into  combination,  forming  one  set  of 
binary  compounds  and  then  others  as  the  temperature  was  reduced, 
until  finally  all  the  metals  and  earths  were  precipitated." 

If,  now,  we  turn  to  the  earth's  crust,  we  find  it  very  generally  as- 
sumed that  the  fundamental  igneous  rocks  which  underlie  the  sedi- 
mentary strata,  and  which  formed  originally  the  outer  layers,  may  be- 
divided  into  two  great  masses,  holding  a  general  relation  one  to  the 
other,  an  upper  one  consisting  of  granite  and  other  plutonic  rocks,  rich 
in  silica,  moderate  in  alumina,  and  poor  in  lime,  iron,  and  mnguesia; 
and  of  a  lower  mass  of  basaltic  and  volcanic  rocks  of  greater  specific 
gravity,  with  silica  in  smaller  proportious,  alumina  in  equal,  and  iron, 
lime,  and  magnesia  in  much  larger  proportions,  with  also  a  great  variety- 
of  other  elements  as  occasional  coustitnents ;  white  the  denser  metals 
are  in  larger  proportion  in  the  more  central  portion  of  the  nuclens.  The 
suggestion  of  Mr.  Lockyer  is  that  this  order  follows  necessarily  from 
the  original  localization  of  the  earths  and  metals  before  referred  to,  by 
which  the  oxygen,  silicon,  and  other  metalloids  formed,  as  tbey  now  do 
in  the  sun,  an  outer  atmosphere,  succeeded  by  an  inner  one  consisting 
in  greater  part  of  the  alkaline  earths  and  alkalies,  then  by  a  lower  one 
of  iron  and  its  associated  group  of  metals,  and  finally  by  an  inner  nu-' 
eleus  containing  the  other  and  denser  metala. 

As  we  have  before  observed,  above  nine-tenths  of  the  earth's  crust 
consists  of  those  elements  which,  on  the  assumption  of  the  external  posi- 
tion of  the  metalloids,  would  constitute  the  outer  layers  of  the  nebular 
mass.    Thus,  oxygen  and  silicon  alone  constitute,  on  the  average,  ^^^• 

'Firstly,  those  bioory  compouudB  capable  of  existing  at  a  bi^h  temperatnnj,  sach 
u  tbe  vapor  of  water,  of  bydroctiloric  acid,  of  BiltoB,  corboiiio  aoid,  and  others,  iroald 
be  formed;  secondly,  the  preoipitstion  of  these  wonldsive  rise  tonnmeTons  reactions, 
foTmiog  a  variety  of  silicates,  chlorides,  sulphalee,  &c  ;  thirdly,  with  tho  coDdensatton 
of  water,  the  coDstitntion  of  miuarsls  would  be  efleeted,  doable  deoompaeitioiiB  would 
euBue,  and  tbe  coDsolidation  of  tbe  outer  sbell  o 
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of  Uie  mass  of  acid  platonic  rocks  of  whidi  the  npper  part  of  the  flrdt 
assomed  Bhell  of  the  earth  consists.  Beneath  it,  as  a  whole,  are  the 
basic  rocks,  ioto  the  compoaiMon  of  which  calcium,  magnesium,  and  iron, 
combined  with  oxygen,  enter  la  the  ratio  of,  say,  -^,  while  the  silicon 
diiuiuiabea  in  proportion.  Still  deeper  lie  the  denser  and  harder  metals, 
tr bi(;h  reach  the  sorface  onl;  through  veins  transversing  the  outer  layers. 

We  next  come  to  the  second  qaestion,  dealing  with  the  chemical  coa- 
sLitutiou  of  the  planets.  It  is  imagined  that  the  same  cousideration 
woald  bold  good,  and  that  the  exterior  planets  ma;  appronch  in  their 
constitution  that  of  the  sun's  outer  atmosphere,  and  that  the  planets 
may  become  more  metallic  as  their  orbits  lie  nearer  the  centnU  portion 
of  the  nebula.  Mr.  Lockyer  considers  that  the  low  density  and  gigantic 
and  highly-absorbing  atmospheres  of  the  outer  planets  accords  with 
their  being  more  metallnidal ;  and  that,  on  the  other  hand,  the  high 
density  and  comparatively  small  and  feebly-absorbing  atmospheres  of 
the  inner  planets  points  to  a  more  intimate  relation  with  the  inner  layers 
of  the  original  nebulous  mass.  For  the  same  reason,  we  should  expect 
to  find  the  metalloids  scarcer  in  the  sun  than  in  the  earth. 

In  the  •Torian  system,  and  in  oar  own  moon,  we  hare  a  still  further 
support  of  the  hypothesis  in  the  fact  that  the  density  of  the  satellites 
is  less  than  that  of  their  primary. 

I  had  hoped  to  have  brought  before  you  some  of  the  results  of  the 
examiuatiou  of  the  spectra  of  portions  of  the  outer  igneous-rock  crust  of 
the  earth,  which  Mr.  Lockyer  kindly  undertook  to  compare  with  the 
solar  spectrum ;  but,  owing  to  the  state  of  the  weather,  the  investigation 
is  not  yet  complete.  It  may  be  stated,  however,  that  as  in  tbe  spectrum 
of  the  sun  so  in  the  spectra  of  the  lava,  greenstone,  and  granite  already 
tested,  DO  trace  of  the  metalloids  is  present,  although  oxygen  aud  silicon 
enter  so  largely  into  the  composition  of  these  rocks. 

We  can,  however,  still  only  look  on  these  views  as  hypothetical,  bnt 
they  commend  themselves  to  us  by  tbeir  simplicity  aud  grandeur,  and 
their  high  suggestiveness  for  future  inquiry  and  research.  They  show 
ns  also  how  the  spectroscope  may,  as  the  microscope  has  done  already, 
aid  the  investigations  of  the  geologists — tbe  one  by  endowing  the  eye 
with  new  powers  of  sight  with  respect  to  the  infinitely  minute,  aud  the 
other  with  new  powers  of  tangible  analysis  with  respect  to  the  infinitely 
distant  in  time  and  ia  space. 

Quitting  the  early  history  of  our  globe,  we  leave  the  domain  of  the 
astronomer  and  enter  upon  one  shared  by  the  geologist,  the  mineralo- 
gist, the  chemist,  and  the  mathematician.  The  elements  which  we  first 
dealt  with  in  their  gaseous  and  dissociated  state  have  now  entered  into 
a  multiplicity  of  combinations  giving  rise  to  a  vast  variety  of  compound 
bodies.  Instead  of  the  sixty-four  simple  elements,  their  mutual  reac- 
tiouB  have  resulted  in  the  formation  of  somewhere  about  one  thousand 
varieties  of  rocks  and  minerals  alone,  with  which  the  geologist  has  in 
fntuve  to  deal.  lie  also  has  to  deal  with  all  the  physical  problems 
arising  &om  tbe  consolidation  of  the  crust  of  the  earth,  fh>m  presBore 
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dae  to  gravitatioD  and  contraction,  from  the  action  of  snbterraoeaa 
forces,  from  the  efTects  of  beat,  and  witli  all  tb«  varied  pbeDooiena  re- 
sulting from  these  complex  couditiona. 

Passing  for  the  preaeot  over  the  intermediate  stages  of  coDSolidatioD, 
the  continual  cooling  of  the  globe  has  necessarily  resulted  in  athickeu- 
iag  of  its  crust,  the  exact  extent  of  which  at  the  present  time  has  long 
been  the  object  of  geologists  to  determine. 

The  inquiry  is  one  of  extreme  ditBcnIty,  and  has  of  late  years  engaged 
and  ia  still  engaging  the  attention  of  some  of  the  ablest  physicists  and 
mathematicians.  The  early  belief  was  that  the  thickness  of  the  crost  of 
the  earth  does  not  now  exceed  thirty  to  sixty  miles ;  but  the  lute  Mr. 
Hopkins,  reasoning  on  phenomena  connected  with  precession  or  nota- 
tion, coDclnded  that  on  the  contrary  it  could  not  be  less  than  eight  bnn- 
di-ed  miles  thick,  or  more ;  a  conclusion  which  has  been  supported  and 
extended  by  Sir.W.  Thompson,  who,  while  maintaining  the  igneous  ori- 
gin of  the  globe,  and  the  greater  intensity  of  action  iu  past  ages,  bas 
further  proved,  on  dynamical  grounds,  that  the  earth  as  a  whole  must 
DOW  be  more  rigid  than  glass,  and  probably  even  more  rigid  than  steel. 

It  is  difficult,  however,, to  reconcile  these  views  with,  tbe  extent  and 
character  of  recent  volcanic  action.  This  Mr.  Bobert  Mallet  endeavors 
to  do,  in  a  remarkable  paper  recently  pablisbed  in  the  Transactions  of 
the  Boyat  Society.  The  aothor  bases  bis  views  upon  Goustant  Prevost's 
theory  of  elevatory  forces,  but  considers  that  as  the  secular  cooling  of 
the  globe  has  proceeded,  and  tbe  crust  become  thicker  and  more  rigid, 
the  tangential  preaaore,  no  longer  equal  to  the  elevation  of  mountain- 
ranges,  is  spentin  local  cnishings  of  portions  of  tbe  crust;  and  that,  by 
transformation  of  (be  mechanical  work  of  compression,  the  heat  from 
which  terrestrial  volcanic  agency  is  at  present  derived  is  produced. 
Mr.  Mallet  contends  for  the  high  probability  that  this  "  crushing  of  the 
earth's  solid  crust  affords  a  supply  of  energy  sufficient  to  account  for 
terrestrial  volcauicity,"  comprehending  in  that  term  earthquakes  and 
volcanic  action.  Thus,  instead  of  arising  from  a  deep-seated  and  com- 
mon cause,  Mr.  Mallet  would  assign  present  volcanic  Sections  to  the 
local  fusion  of  the  strata  at  variable  bot  moderate  depths  beneath  the 
surface;  and  he  considers  it  characteristic  of  such  action  "that  it  is 
only  one  phase  of  a  nniqae  force  which  has  always  been  in  action, 
though  in  decreasing  energy,  since  our  planet  was  nebulous." 

On  the  other  hand,  these  views  have  been  objected  to  by  other  com- 
petent observers,  who  hold  with  little  modification  to  the  original 
hypothesis  of  a  molten  central  nadeas  and  a  shell  of  comparatively  small 
thickness.  Such  ore  some  of  the  large  physical  problems  now  occupy- 
ing the  attention  of  geologists.  I  shall  have  occasion  to  recur  to  them 
again. 

In  stratigrapbical  geology,  tbe  great  divisions  originally  introduced 
by  our  predecessors  stand,  but  tbeir  namber  and  tbe  nnmber  of  sub- 
divisions have  greatly  increased.  In  1822,  when  Phillips  and  Conybeare 
wrote  th^r  "Geology  of  England  and  Wales,"  twenty-three  so-called  for- 
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mations  were  recogoizecl,  whereas  now  tbirt;-eight  sucIl  are  established, 
and  these  are  divided  ioto  about  one  handred  and  twenty  snbdivisioDs, 
each  characterized  by  some  pecnliarity  of  stroctare  or  of  fauna.  Palce- 
ontology  as  a  separate  science  was  not  then  known ;  etrnetnral  and 
physical  geology  had  chiefly  occnpied  attention ;  but  tbe  study  of  or- 
ganic remains  has  since  advanced  with  such  rapid  and  vigorons  strides 
that  the  older  branch  of  the  subject  was  antjl  lately  in  danger  of  being 
neglected  and  distanced. 

At  tbat  time,  the  number  of  species  of  organic  remains  iu  Great 
Britain  which  had  been  described  amonnted  only  to  752,  whereas  now 
the  number  amounts  to  the  large  total  of  13,276  species.  The  relative 
proportion  between  these  totals  and  the  numbers  of  each  class  is  exhib- 
ited in  the  annexed  diagram,  {Fig  1  *,)  which  shows  also  tbe  vast  progress 
made  in  palseontological  knowledge  between  1822t  and  1874^. 

Some  idea  of  the  extent  and  variety  of  the  past  life  of  our.  globe 
may  be  formed  by  comparing  these  figures  with  tbe  numbers  of  plants 
and  animals  now  living  in  Great  Britain.  Excluding  those  classes  and 
families,  such  as  the  naked  mollnsca  and  others,  which,  from  their  soft 
and  gelatinous  nature,  decay  rapidly  and  so  escape  fossilization,  and 
insects,  ||  the  preservation  of  which  is  exceptional,  the  number  of  living 
species  amounts  to  3,989,  against  13,183  extinct  species  of  the  same 
classes,  and  the  relative  proportions  of  each  class  stands  as  in  the  dia- 
gram, Fig.  2, 

Thus  while  the  total  number  of  those  classes  of  vertebrate  and  inver- 
tebrate animals  and  plants  represented  in  a  fossil  state,  and  now  living 
in  Great  Britain,  is  only  3,989,  there  formerly  lived  in  tbe  same  area  as 
many  as  13,276  species,  so  that  the  fossil  exceed  the  recent  by  9,287 
species.  It  mast  be  remembered  also  that  plants  are  badly  represented; 
for  owing  to  tbeir  restricted  preservation,  the  fossil  species  only  nnmber 

*  Id  tbese  diagrftms,  the  inoer  semicircte,  a  a,  gives  tbe  relative  propoition  between 
each  olaas  Id  an  area  which  represents  the  earn  of  the  total ;  and  the  outer  semlclrole, 
«  0,  gives  the  dimensiona  which  each  olass  wonld  have  had  bad  the  proportiona  between 
the  several  claesee  tn  each  of  the  two  compared  periods  or  Btocka  luten  maintained  in 
tbe  same  ratio  as  in  a  a;  whilethe  irregalarseKmentsbb  give  appinxiinately  the actaal 
increase  or  excees  of  each  class,  showing  how  comparatively  large  the  additions  in  same 
of  them  have  been  compared  with  those  in  others,  aod  io  the  case  of  Fig.  2  showing  hoir 
partioDlar  classes  of  fossils  fall  ImIow  or  exceed  in  development  of  tbeir  living  ana- 
logoes.  Tbe  Inner  numbers  attached  to  the  several  classes  refer  to  the  valne  of  each 
in  the  inner  oiiclc  a  a,  and  the  enter  numbers  have  reference  to  tbe  values  represented 
hj  the  segments  b.  The  rign  X  means  that  certain  segments  should  be  so  roaoy  times 
larger. 

t  As  there  waa  no  list  of  British  fossils  then  pablisbed,  1  have  talien  the  nnmbeia 
given  in  Woodward's  "  Synoptical  Table,"  pabUshed  in  1830,  and  deducted  from  them 
tboee  added  to  the  stock  between  1B23  and  iB30. 

tiam  indebted  tomyfriendMr.  Etberidge.F.  B.S.,paI(eontoloKist  t«  the  Geological 
Survey,  for  the  particniars  of  this  1ST4  etoak.  The  details  are  given  in  a  valnable 
table,  which  he  has  had  tbe  kindness  to  draw  up  for  me,  and  which  is  given  in  full, 
with  the  details  of  the  1833  stock  and  of  living  species,  In  the  appendix. 

n  The  nnmber  of  British  speoies  of  insects  amounts  to  between  10,000  and  11,0CKP. 
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823  against  1,820  recent  species.    Biitls  are  etill  worse  repreB«Dted,  as 
only  18  fossil  species  occur  agaiast  351  recent  species. 
But  tbe  multiplicity  of  British  fossils,  however  sorprisiiig  as  a  whole. 


has  to  be  yiewetl  la  auother  and  differeut  light  The  large  total  repre- 
Bcnts,  not  as  tbe  recent  species  do,  the  life  of  one  period,  bat  tbe  snm  of 
those  of  all  tbe  geological  periods.  Geological  periods,  as  we  constract 
tbem,  are  necessarily  arbitrary.  Tbe  whole  geological  series  consists  of 
enbdivisions,  each  one  of  which  is  marked  by  acertain  number  of  cbar- 
acteriatic  species,  bat  each  having  a  large  proportion  of  species  com- 
mon to  the  subdivisions  above  and  below  it.  These  various  snbdivis- 
ions  are  again  massed  into  groups  or  stages,  having  certain  features  and 
certtiin  species  pecnliar  to  tbem  and  common  throughout,  and  which 
groups  are  separated  f^om  tbe  groups  above  and  below  by  greater  breaks 
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in  tbe  continuity  of  life  and  of  atratiflcatioD  tliao  mark  the  lesser  divis- 
ions. As  these  on  the  whole  severally  exhibit  a  distinct  fauna  and  flora, 
ve  may  conveniently  consider  them  as  periods,  each  having  its  own  dis- 
tinctive life,  and  tbe  number  of  which  in  Great  Britain  we  have  taken 
appioximatively  at  thirty-eight. 


The  number  of  species  common  to  one  period  and  another  varies  very 
greatly;  but  taking  the  average  of  the  sixteen  divisions  of  the  Jaraseic 
and  Cretaceous  series,  of  which  the  lists  were,  with  a  portion  of  those 
of  the  older  series,  giveu  a  few  years  since  by  Professor  Ramsay,"  we 

'AnnlvenaTy  addreseei  for  1663  and  1S64,  Qaarterly  JoDToal  Geological  Societ;. 
Tbe  tablea  were  eompated  by  Ur.  Etberidge. 
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may  assume  that  about  30  per  cent  of  the  orgaoic  remaina  pass  frotn 
one  stage  to  another.  Dividing  tlie  13,270  fossil  species  among  the 
thirty-eight  stages,  or  omitting  the  lower  stages  and  some  others  and 
taking  only  thirty,  we  get  a  rough  average  of  442  species  for  each ;  and, 
allowing  in  addition  for  the  uamber  common  to  every  two  periods,  we 
obtain  a  mean  of  630  species  as  the  population  of  each  of  the  thirty- 
periods  against  the  3,989  species  of  the  present  [leriod.  On  this  view, 
the  relative  numbers  are  therefore  reversed,  as  shown  in  the  anoezed 
diagram,  (Fig.  3,}  where  the  number  of  living  British  species  is  compared 
with  the  meao  of  the  extinct  species  assumed  for  any  one  past  period 
of  tlie  same  area. 

This  gives  a  ratio  for  the  fauna  or  flora  of  a  past  to  that  of  the 
present  period  of  only  as  1 :  6^.  But  it  must  be  remembered  that  prob- 
ably the  actual  as  well  as  the  relative  immbers  of  the  several  classed 
inter  se  in  each  and  all  of  these  several  formations  varied  greatly  at 
the  different  geological  periods.  Still,  we  have  no  reason  to  suppose 
but  tbat,  during  the  greater  part  of  them,  life  of  one  form  or  another  was 
as  prolific,  or  nearly  so,  in  the  British  area  then  as  at  the  present  day, 
and  we  may  thus  form  some  conception  of  how  little  relatively,  though 
80  much  really,  we  have  yet  discovered,  and  of  how  much  yet  remains 
to  be  done,  before  we  can  re-establish  the  old  lands  and  seas  of  each 
snccessire  period,  with  their  fall  and  significant  populations.  This  we 
cannot  hope  ever  to  succeed  in  accomplisbing  fully,  for  decay  haS  been 
too  quick  and  the  rock  entombment  too  much  out  of  our  reach  ever  to 
yield  up  all  the  varieties  of  past  life.  But  although  the  limits  of  the 
horizon  may  never  be  reached,  the  field  may  be  vastly  extended ;  each 
•  segment  of  that  semicircle  may  yet  be  prolonged  we  know  not  how  far; 
and  it  is  in  this  extension — in  the  filling-np  of  the  blanks  existing  in 
the  life  of  each  particular  period — tbat  lies  one  great  work  of  the  future. 
The  field  which  thus  embraces  the  study  of  all  the  varied  forms  of  life 
ill  all  past  time  has  now,  as  we  have  just  shown,  attained  such  vast 
dimeusioDS  as  will  loug  require  for  its  dne  and  continued  cultivation 
the  active  and  unceasing  co-operation  of  geologists  and  palaeontologists. 

We  now  come  to  the  more  especial  ground  of  the  geologist.  Starting 
with  investigations  connected  with  the  origin  of  the  globe,  he  has  to 
trace  the  changes  it  haa  undergone  through  the  various  phases  of  its 
history,  to  determine  the  cause  of  those  changes,  and  the  manner  in 
which  they  were  effected.  Besides  investigating  the  character  and  dis- 
tribution of  all  organized  things  inhabiting  the  earth  in  all  former 
lieriods — their  order  of  succession,  and  the  relation  of  the  several  and 
successive  groups  ooe  to  another — he  has  also  to  study  various  chemical 
aud  physical  questions  connected  with  inorganic  matter. 

In  the  infancy  of  the  science,  geologists  generally  sought  to  explain 
the  great  mechanical  phenomena  exhibited  on  the  surface  of  the  glotte 
by  energy  rather  than  by  length  of  action.  The  philosophy  of  Hutton, 
Pluyfair,  and  their  successors  checked  this  disposition,  and  bas  led  to 
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more  temperate  metliods  of  expUDatioo ;  bat  it  ie  a  qaeution  whetber 
tbe  licenae  which  formerly  was  takeo  witli  energy  is  not  now  too  much 
taken  with  time.  Small  forces  long  continued,' action  frequently 
repeated,  and  maintaiaed  aoiformity  of  operation,  are  accepted  as  soffi- 
cient  to  account  for  the  formatioa  of  oar  hills  and  plains,  of  the  Alps 
and  tbe  Andes,  and  for  all  tbe  great  general  as  well  as  special  features 
of  the  earth's  crast. 

I  am  aware  that  in  expressing  other  views  I  shall  have  occasion  to 
differ  from  men  for  whose  opinion  1  have  the  highest  regard,  and  who 
have  done  infinite  service  to  the  progress  of  scientific  geology ;  but  I 
am  also  expressing  views  which  I  was  very  early  led  to  form,  and  which 
long  experience  has  only, tended  to  confirm.  Tbe  points  at  issue  are, 
firstly,  whether  our  experience  on  these  questions  is  sufficient  to  enable 
us  to  reason  £rom  an^ogy ;  and,  secondly*,  whether  all  former  changes 
of  the  earth's  snrfoce  are  to  be  explained  by  the  agency  of  forces  alike 
in  Mnd  and  degree  with  those  now  in  action.  It  is  not  possible  in  the 
limits  of  this  address  to  do  fall  justice  to  these  important  questions.  I 
may,  however,  briefly  state  my  reasons  for  answering  these  questions  in 
the  negative. 

The  value  of  experience  witlt  respect  to  natnral  phenomena  depends 
npon  whether  they  are  symmetrical  and  not  variable,  or  whether  they 
are  variable  and  ansymmetricaL  la  the  one  case,  as  any  one  part  bears 
a  given  uniform  relation  to  the  whole,  if  one  part  be  known,  the  whole 
oan  be  inferred ;  but  in  the  other  case,  where  the  whole  is  made  up  of 
unequal  and  not  uniform  piirte,  the  value  of  the  evidence  is  merely  in 
proportion  to  tbe  namber  of  those  parts  indepeudently  determined,  or 
to  tbe  ratio  between  the  duration  of  the  observation  and  tbe  duration 
of  the  time  comprising  all  the  phases  of  the  particular  phenomenon. 
Thus  the  path  of  a  planet,  the  date  of  an  eclipse,  or  the  return  of  a 
comet,  may  be  predicted  with  certainty  by  the  determinution  of  mere 
minute  sections  of  their  orbits,  which  in  respect  to  time  are  infinitely 
small  compared  to  the  length  of  tbe  cycle  of  revolution.  On  the  other 
hand,  the  metamorphosis  of  an  i  usect,  the  mean  temperature  of  a  place, 
or  the  character  of  a  volcano,  can  only  be  accurately  determined  by  a 
length  of  observations  snfflcient  to  embrace  all  tbe  variations  they  respect- 
ively present  in  their  several  cycles  of  change.  In  the  case  of  the  insect, 
the  time  must  be  equal  to  the  duration  of  the  metamorphosis ;  in  that 
of  temperature,  a  succession  of  years  is  needed  to  obtain  a  mean ;  and, 
with  respect  to  volcanoes,  centuries  may  often  pass  before  we  become 
acquainted  with  all  the  irregular  exhibitions  of  their  spasmodic  activity. 

The  necessity  for  a  much  greater  extension  of  time  becomes  yet  more 
imperative  when  we  come  to  deal  with  geological  phenomena,  such  as 
those  due  to  the  acUoo  of  elevatory  forces,  which  are  extremely  varied 
in  tbeir  nature,  being  at  one  time  exhibited  by  a  raised  beach,  a  few  feet 
high,  and  at  another  by  a  mountain-chain,  whose  height  is  measured  by- 
miles;  or  by  the  small  displacement  produced  by  an  earthquake,  and 
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the  rectilinear  fractore  of  a  county  with  a  displacement  of  thonaands  <^ 
feet. 

In  taking  into  cbnsideration  the  weight  of  tbe  evidence  wbeie  the 
series  is  bo  variable  and  irregular,  it  is  clear  that  the  increment  of  valae 
is  in  i)roportion  to  the  increment  of  time.  One  phase  of  the  insect  life, 
one  year's  record  of  temperatare,  a  centnry's  observation  of  the  vc^cano, 
give  evidence  which,  although  of  value  pro  tanto,  as  one  link  in  the 
chain,  is  entirely  inconclasive  when  applied  to  the  whole  length.  So  in 
respect  to  such  geological  changes  as  those  jast  named,  the  value  of  onr 
experience  is  only  in  the  proportion  of  the  length  thereof  to  tbe  duration 
or  cycle  of  tbe  phenomenon  uudvr  investigation.  Tbns  tbe  elevation  of 
mountain  ranges  have  been  events  of  rare  and  distant  occnirence.  Sup- 
posing, as  baa  been  estimated,  that  all  the  great  chains  can  be  referred 
to  thirteen  principal  epochs;  or,  taking  eabordioate  ranges,  that  the 
elevation  of  the  monntain-ohains  of  the  Old  World  be  limited  to  twenty 
saoh  periods.  Divide  geological  time  (since  the  sufficient  consolidation 
of  the  entst  of  tbe  earth)  by  this  or  even  by  double  this  number,  and  we 
may  form  some  conception  of  the  length  of  tbe  cycles  involving  changes 
of  this  magnitude.  Wbatthattime  is  it  is  impossible  to  say ;  wecan  only 
feel  how  iufliiitely  it  exceeds  all  our  limited  experience.  With  respect 
thereto,  the  experience  of  five  hundred  years  is  no  doubt  of  value — one  or 
two  thousand  years  add  further  to  it;  but,  after  all,  how  insignificant  that 
duration  of  time  is  compared  to  the  time  over  which  the  cycle  extends. 
It  may  be  as  1 :  100,  or  it  may  be  as  1 :  200,  or  more.  And  I  shall  show 
further  on  (p.  47)  that  there  are  circumstances  which  indefinitely  extend 
even  these  proportions.  I  conclude,  therefore,  that  our  experience  in 
these  cases  is  by  far  too  limited  to  furnish  ua  with  reliable  data,  and  that 
any  attempt  to  reason  solely  from  part  to  the  whole  most  prove  fiUla- 
cions. 

Another  argument  adduced  in  support  of  this  theory  is,  in  my  opinion, 
equally  uutenable.  It  is  asserted  that,  taking  tbe  degree  of  elevatory 
force  now  in  operation,  and  allowing  quantity  of  time,  the  repetition  of 
the  small  changes  on  the  surface  witnessed  by  os  would  produce,  in 
time,  resulfaj  of  any  known  magnitude,  i.  e.,  that  tbe  force  which  could 
elevate  a  district  5  feet  in  a  century  would  suffice  in  one  hundred  thou- 
sand  years  to  raise  it  5,000  feet.  This  reasoning  might  be  conclusive,  if 
we  bad  cause  to  suppose  that  the  force  were  uniform  and  constant,  but 
even  our  limited  experience  shows  this  to  be  irregular  and  paroxysmal ; 
aod  although  the  effects  indicate  the  nature  of  the  force,  they  in  no  way 
give  us  a  measure  of  its  degree. 

Before  I  proceed  further  I  must  remove  two  objections  which  have 
been  nrged  against  what  has  been  called  tbe  cataclysmic  theory  in  oppo- 
sition to  the  nuifonnitarian  theory — both  terms  in  themselves  inaccurate 
from  their  exaggeration,  as  all  such  terms  usually  are.  One  is,  that  we 
require  forces  other  than  those  which  we  see  in  operation ;  and  the  other, 
that  it  is  unnecessarily  sought  to  do  by  violent  means  that  which  can 
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be  equally  well  efTected  liy  time.  It  is  not,  bOTrever,  a  question  raised 
as  to  the  nature  of  tbe  force,  bnt  as  to  its  enerf^ ;  it  ia  not  a  question  of 
oecessit;  one  way  or  the  otber,  bat  of  ioterpretation  ;  it  is  a  question 
of  dynamivs  and  not  of  time,  and  we  cannot  accept  tbe  introdaction  of 
time  in  explanation  of  problems  tbe  real  difficulties  of  nbicli  are  tbereby 
more  often  passed  over  tbun  solved.  Time  may  aud  must  be  need  us 
without  limits ;  there  is  no  reason  wBy  any  attempt  should  be  made  either 
toextendor  to  curtail  it;  but  while  there  is  no  need  for  frugality,  there  is  no 
wisdom  in  prodigality.  After  all,  it  will  be  found  that,  whichever  theory 
ia  adopted,  the  need  will  not  be  very  different ;  tbe  luonntDiu  range,  for 
the  gradual  elevation  of  which  the  one  will  ask  100,000  years,  the  other 
may  require  for  its  more  sudden  elevation  a  force  taking  the  same  num- 
ber of  years  to  accnmnlate  its  energies. 

We  mast,  however.  Judge  of  the  past  by  the  features  it  has  stamped 
OD  the  land,*  and  these  we  must  interpret  not  entirely  by  onr  own  expe- 
rience, not  alone  by  onr  estimate  of  force,  but  by  our  knowledge  of  what 
amount  of  force  the  energy  due  to  the  thermal  condition  of  the  globe 
can  develop  on  known  dynamical  principles,  and  by  our  observation  of 
what  those  forces  have  effected  in  past  times. 

However  we  may  differ  in  onr  interpretation  of  the  present  theimal 
state  of  tbe  globe,  most  geologists  agree  in  accepting  the  hypothesis  of 
central  heat  as  the  one  best  in  accordance  with  known  facts  relatiug  to 
subterranean  temperature,  tbe  eruption  of  igneous  rocks,  the  action  of 
metamorphism,  aud  the  crashing  aud  contortions  of  rock-masses.  Tbe 
radiation  of  heat  into  space  has  been  accompanied  by  a  gradual  con- 
traction of  the  central  mass,  and  a  shrinking  of  the  crust,  to  which  the 
trough  of  oceans,  the  elevation  of  continents,  the  protrusion  of  mouut- 
ain-chains,  and  the  faulting  of  strata  are  to  be  attribated.  The  qnes- 
tion  is  whether  that  contraction  was  accompanied  by  a  like  gradual 
yielding  and  adaptation  of  the  solid  crust  to  tbe  lessening  circumference 
of  the  globe;  or  whether  the  resistance  of  therigid crust  wasonly  over- 
come at  intervals  by  paroxysmal  efforts.  This  latter  was  the  view 
held  by  most  of  onr  early  geologists,  and  is  still  the  prevailing  one 
abroad. 

It  is  not  necessary  here  to  deal  with  the  first  steps  of  tbe  problem. 
Let  us  take  it  after,fot  example,  the  re-adjnstment  of  the  crust  (when  it 
innst  have  been  many  miles  thick)  which  resulted  in  the  elevation  of 
such  a  monntain-ctuun  as  that  of  the  Alps ;  and  here  I  must  assume  a 
point  in  advance.  The  reeistiag  strata  having  given  way  to  the  ten- 
sion to  which  they  had  been  subjected,  a  state  of  equilibrium  and  re- 
pose would  for  a  time  ensue.  As  tbe  secular  retrigeration  subsequently 
proceeded,  the  tangential  force  due  to  contraction  resumed  action  ;  and 
while  certain  larger  areas  were  depressed,  chiefly  by  the  action  of  gravity, 

*  The  evidence  of  faeUwith  rape«t  to  the  glacial  period  baa  led  to  the  admiBSion  of 
ftgreateriateositrof  oold;  «o  wa  contend  that  the  evidence  of  the  past,  at  titnea, 
respectins  the  gieater  eSecU  of  heat,  is  eqntklly  deQnite. 
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otber  nnd  smnlier  portions  of  the  crnst,  preseotiDgless  resistance,  yielded, 
and  rose  at  right  augles  to  the  taDgential  pressure. 

Now  either,  if  the  elevatory  force  were  limited  and  nniforai  in  de- 
gree, a  point  wonld  be  reached  at  which  that  force  was  balanced  by 
the  increasing  reaistance  and  weight  of  the  strata,  and  the  movement 
would  cease ;  or  else,  if  the  energy  was  a  constantly-generated  quantity, 
and  the  rigidity  such  as  to  prevent  yielding  beyond  a  certain  extent-, 
(and  no  solid  crust  can  be  perfectly  flexible,)  then  it  would  be  a  dy- 
namical necessity  that  a  time  would  come  when,  from  the  accumulation 
of  that  energy,  it  wonld  overcome  the  resistance,  and  the  opposing 
strata  be  suddenly  rent  and  fractured.  This  primary  resistance  re- 
moved, the  full  power  of  the  elevatory  force  woold  be  brought  to  bear 
npoo  the  disjointed  mass,  and  the  snrttlns  energy  expended  in  at  once 
rapidly  forcing  forward  and  tilting  up  the  now  yielding  strata  along  the 
line  of  fractare  to  that  position  and  that  height  required  to  restore  a 
state  of  equilibriQm  and  no  more.  It  is  not  possible  for  any  number  of 
minor  forces,  where  the  ultimate  resistance  exceeds  each  one  taken 
aeparately,  to  accomplish  in  any  time,  however  long,  that  which  requires 
for  its  execution  a  major  force  of  inflnitely  greatfir  power. 

Either  a  minor  force,  if  sufficient  to  move  a  given  weight,  will  go  oa 
moving,  or  else,  if  from  any  cause  a  further  or  secondary  and  independ- 
ent resistance,  such  as  in  this  case  that  dependent  on  the  cohesion  of 
the  strata,  has  to  be  met,  additional  power  must  be  brought  to  bear, 
which,  if  that  secondary  resistance  be  then  overcome,  the  cnmalated 
force,  being  far  in  excess  of  the  residual  resistance,  will  be  immediately 
expeuded  with  energy  in  proportion  to  the  magnitnde  of  the  resistance 
mastered.  Thus,  although  a  mil  way-engine  could  readily  move  ten  car- 
riages, it  could  not  move  one  hundred.  It  is  true  that  if  it  were  allowed 
to  proceed  with  ten  carriages  at  a  time  it  could  perform  the  removal  of 
the  whole  in  t«n  journeys,  but  if  that  were  not  practicable  it  wonld  re- 
quire the  simultaneous  application,  say  of  ten  engines,  to  accomplish 
the  same  jonmey  at  one  time,  and  by  no  other  means  could  the  inertia 
of  the  mass  be  overcome,  although  when  once  overcome  the  force  em- 
ployed wonld  be  largely  in  excess  of  that  required  for  traction  only. 

Again,  in  the  case  of  large  faults  traversing  thick  masses  of  strata, 
the  conditions  are  nearly  the  fiame.  For  example,  in  the  great  Craven 
fault,  which  brings  the  disjointed  edges  of  the  Silurian  rocks  on  a  level 
with  the  disjointed  edges  of  the  Coal-Measures,  the  estent  of  displace- 
ment is  in  places  as  much  as  4,000  feet,  and  the  range  of  the  fault  ex- 
ceeds 60  miles.  If  we  take  the  thickness  of  the  strata  so  fractured  at 
20,000  or  any  greater  namber  of  feet,  it  is  not  possible  to  conceive  any 
small  force  acting  through  any  length  of  time  to  have  effected  their  dis- 
ruption, unless  it  could  be  imagined  that  the  fanlt  had  proceeded  pro- 
gressively with  the  gradnal  accumulation  of  the  strata,  which  is  imposed- 
ble.  In  any  way,  the  fracture  must  have  occurred  suddenly  at  the 
moment  the  tension  overcame  the  resistance  of  the  mass ;  it  then  neces- 
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sarily  follows  that  with  tbo  residual  resistaoce  reduced  to  mere  gravity, 
a  displavemeDt,  endiug  in  a  state  of  «quilibriam  of  the  fractured  strata, 
would  at  once  ensue,  the  amonut  of  displacemeut  beiug  in  proportioa 
to  the  severity  of  the  strain. 

The  results  of  the  foregoiog  conditions  are  in  perfect  accordauce  with 
observation.  The  enormons  crumpling  and  folding  of  the  strata — the 
vast  upthrow  of  their  (Jisjoiuted  edges — indicate  the  energy  of  the  forces 
which  has  been  exerted,  bas  been  spent,  and  again  accumnlated.  Of 
these  forces,  it  is  as  difQcnlt  for  as  to  realize  the  intensity  as  it  is  to 
fathom  the  immeDsity  of  space.  These  are  among  the  qneetions  for  the 
future. 

While  time  refrigeration  progressed,  aud  the  shell  of  the  globe  became 
thicker,  other  causes  came  into  operation  to  give  it  greater  rigidity,  and 
BO  better  fit  it  for  the  habitation  of  man. 

In  the  many  discodsions  to  which  this  question  has  given  rise,  it  has 
been  too  mncb  assumed  that  the  shell  was  of  uniform  or  nearly  uniform 
thickness;  the  irregularities  of  the  upper  surface  were  apparent,  but 
those  possible  on  the  under  surface  have  been  scarcely  eufBciently  con- 
sidered. There  is,  however,  I  think,  reason  to  suppose,  from  some  col- 
lateral inquiries,  that  tbe  under  surface  of  the  shell  is  ribbed  and  chnn- 
nele<l  in  a  manner  and  on  a  scale  materially  to  influence  the  operation 
of  that  fluidity  of  the  nucleus  and  mobility  of  the  crust  on  which  so 
many  able  and  elaborate  calculations  have  been  based. 

Let  us  take,  on  a  continental  area  having  a  mean  snrface-tempemtnre 
of  55°  Fabr.,  a  point  in  the  earth's  crust  throngli  which  any  isotherm  of 


depth  passes — suppose  it  be  that  of  1,000°.  This  earth-isotherm  will 
poHBibly  be  found  at  a  depth  of  between  60,000  and  100,000  feet."  Tbe 
isothermal  plane  ranat  approximatively  follow  the  contours  of  the  sur- 
face, and  in  monntaindistricts,  M  may  rise  some  1,000  to  4,000  feet  sbove 
its  other  level.  But  when  we  come  to  seas,  such  as  the  Mediterranean, 
the  aea-bed  bas  tbe  mean  temperatare  of  the  surface,  (or  more  correctly 
the  mean  temperature  of  the  winter-months,)  and  the  depth  of  that  bed 
being  from  6,000  to  8,000  feet,  the  earth's  thermal  plane  of  1,000°  is 
thrown  proportionally  lower  thnn  on  tbe  adjacent  land. 

*  Tliere  la  roaaou  to  believe  tliut  tbe  rate  of  increane  uf  teniperatnre  of  1°  Fuhr.  for 
ever;  50  to  60  feet  of  deptb,  which  obtains  near  the  Burfnce,  ie,  owiog  to  the  iucreased 
ooudactive  power  of  tbe  rocks,  miTcb  lew  at  greatet  depths. 
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Witb  tbe  grent  oceana,  O,  otber  coDditioos  come  into  operation  wbich 
increase  tbe  difference,  for  tbe  cold  Arctic  waters  pass  in  an  nnden-ar- 
rent  from  the  poles  to  the  equator  witli  so  little  losa  of  heat  that  near 
tbe  equator  a  deep-sea  temperature  of  35°  Fahr.  or  even  lower  exists. 
Therefore,  to  the  depth  of  tbe  ocean,  we  have  to  add  a  depth  eqnivBlent 
to  the  difference  between  the  mean  temperatare  of  the  adjacent  land 
and  that  of  tbe  deep  waters.  In  tbe  Arctic  zoue,  tbe  temperature  of  the 
land  is  less  than  that  of  the  sea,  bat  as  we  approach  the  equator  the 
former  exceeds  that  of  the  latter  at  depths  by  as  much  as  40°,  which  iu 
equal  to  a  difference  in  depth  of  about  2,000  feet.  Tbe  main  channels 
of  the  great  oceanic  tronghs  in  tbe  tropics  have  a  depth  of  18,000  feet 
or  more.  If  we  add  to  this  2,000  feet  for  tbe  difference  of  temperature 
between  the  surface  and  the  sea-bed,  and  4^000  feet  for  tbe  rise  under 
certain  monotain-cbains,  we  shall  have  a  total  of  21,000  feet  as  the 
approximate  difference  of  level  of  tbe  isotherm  of  1,000'^  in  adjacent 
continental  and  oceanic  areas.' 

As  the  position  of  the  other  eartb-isotberms  will  in  like  manner  occupy 
successive  planes  approximatlvely  parallel  witb  tbe  surface,  whether  of 
land  or  sea-bed,  it  follows  that,  if  a  central  molten  nucleus  exists,  it  will 
be  divided  into  areas  separated  by  boundary  lines  uo  less  importaut 
than  those  formed  by  tbe  continental  areas  between  the  several  oceanic 
areas  on  tbe  surface ;  and,  as  they  are  even  more  inclosed  and  isolated, 
tbeir  condition  with  regard  to  the  possible  existence  of  tidal  action 
would  approach  more  to  that  of  an  inland  sea,  sncb  as  the  Mediterranean, 
vhere  their  inflnence  is  scarcely  lelt.  It  may  be  a  question  also  whether 
the  rigidity  of  the  earth's  cmst  is  not  influenced  by  this  mode  of  structure. 
It  must  certainly  have  affected  tbe  permanence  of  continental  and 
oceanic  areasj  in  the  one  case  by  the  convexity  of  the  surface  favoring 
elevation,  and  in  the  other  by  the  concavity  favoring  gradual  subsid- 
ence. 

Notwithstanding  tbi8,'it  may  naturally  be  asked,  in  view  of  tbe  more 
constant  slow  changes  and  movements -to  which  iu  past  times  tbe  cmst 
of  the  earth  has  been  subject — and  that  even  np  to  a  period  so  geolog- 
ically recent  as  the  elevation  of  the  Alps  and  tbe  Andes — how  it  hap- 
pens that  it  is  now  so  quiescent  and  comparatively  immovable.  The 
hypotheses  both  of  Mr.  Hopkins  and  Sir  W.  Thompson  grapple  with  this 
difScnlty.  The  former  not  only  considered  that  the  crust  was  eight 
hundred  to  one  thousand  miles  thick,  but  be  also  supposed  that  there 
were  only  local  and  limited  bodies  of  molten  matter,  the  rest  of  the 
nucleus  having  become  solid.  Tbe  latter  also  concludes,  though  on  other 
grounds,  that  the  secular  refrigeration,  combined  witb  the  excessive  press- 
nre,  has  led  to  a  solidification,  commencing  at  the  center,  of  the  vbolein* 
terior  of  our  globe;f  while,  as  before  mentioned,  Mr.  Mallet,  admitting 

'The  oambera  DSed  are  nerelj  approximative. 

tTbe  R«T.  Osmond  Fialier,on  the  other  hand,  shoned  in  1673  (Geological  HsKSiiite, 
vol.  X,  p.  248)  that  on  the  Buppoeitioa  of  a  globe  becoming  solid  thiooghoDt  at  tbo 
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the  priuciple  of  a  solid  crnst  of  great  tfaicknese,  has  proposed  a  theory 
to  aoconnt  for  the  contianed  ejection  of  molten  matter  from  depths  oot 
far  beueath  th«  Bnrface,  and  acting  independently  of  any  common  source 
of  lavs  snpply,  by  the  conversioD  of  the  energy  resulting  from  cmshlng 
into  heat  along  given  lines  of  intense  pressure. 

It  seems,  however,  to  me  that  the  nuiform  character  appertaining  to 
volcanic  eruptions  over  the  whole  world,  the  traveling  of  earthqoako 
movemt-nts,  the  flexibility  yet  evinced  in  movements  of  the  crniit,  and 
the  magnitude  of  tbe  later  geological  changes,  precludes  the  acoeptanon 
of  the  conditions  suggested  by  these  distingnished  physicists,  and  leads 
me  to  seek  for  other  causes  to  account  for  tbe  present  stable  condition 
of  the  earth. 

The  cause  which  suggests  itself  to  me  is  the  hitensecoldof  the  glacial 
period  throagh  which  the  earth  has  so  recently  passed,,  and  which  has, 
as  it  were,  anticipated  or  forestalled  tbe  refrigeration  which,  in  ordinary 
course,  would  have  taken  a  longer  time  to  effect,  and  so  would  have  been 
prolonged  into  some  subsequent  period.  At  present,  the  annual  varia- 
tion of  temperature  in  these  latitudes  extends  to  a  depth  of  about  30  feet; 
the  maximum  heat  of  summer  being  felt  underground  by  the  end  of 
ITovember,  and  the  maximum  cold  of  winter  by  the  beginning  of  June,  at  a 
depth  of  2C  feet  But  supposing  tbe  cold  of  winter  at  depths  not  to  alter- 
nate with  and  be  Influenced  by  summer  beat,  then  the  abstraction  of 
beat  would  continue  to  a  depth  in  proportion  to  tbe  length  of  time  during 
which  the  cold  at  tbe  surface  was  maintained ;  and  such  mast  have  been 
the  conditions  over  a  large  portion  of  the  northern  hemisphere  (and  I 
believe  of  the  soatbern  coutemporaueoualy)  during  the  glacial  period. 
For  as  permanent  ice  and  snow  then  extended  down  to  these  latitudes, 
the  summer  sun  would  not  sensibly  affect  surfaces  so  covered,  and  the 
abstraction  of  heat  must  have  proceeded  uninterruptedly.  To  what 
depth  the  effect  may  have  extended  has  not  yet  been  investigated,  but 
that  it  muHt  have  been  very  considerable  is  evident  from  the  depth  to 
which  the  aunual  variations  are  now  felt.  Consequently,  witbauiiiform 
permanent  temperature  of  32°  or  lower  at  the  surface,  and  considering 
the  long  duration  of  tbe  glacial  period,  we  may  form  some  conception  of 
how  far  beneath  the  surface  the  extreme  cold  must  have  extended; 
even  now,  iu  parts  of  Siberia,  tbe  ground  is  permanently  frozen  to  a 
depth  of  300  to  400  feet.  Then  the  surface  temperature  iu  these  lati- 
tudes, instead  of  commencing  as  now  with  a  mean  of  50°,  aud  attaining 
a  degree,  say  of  70°,  at  a  depth  of  1,0U0  feet,  commenced  with  a  tem- 
perature of  32°  F.  or  less,  and  the  isothermal  of  70°  must  have  been 
melting  teniperatiire,  and  afterward  cooliog  as  a  solid,  tbo  amoDot  of  cmiupliiigB  and 
contortions  of  tbe  sarfaco  wbiah  conid  be  prodnced  lij  its  Bnbsequent  lefrigtration 
would  be  very  macb  BEDftller  tboa  eofflcieDt  to  account  for  the  HiistiiiK  iDeqDi.llti«B  of 
tbe  earih'a  aurface ;  oad  bence  be  oooclnded  that  each  baa  not  been  tbe  mode  iu  wtiich 
tbe  earth  has  attained  ita  prcHent  Hlate,  but  tbat  a  crust  cooimeoced  to  fnrm  before  tbe 
interior  became  solid.  (See  also  Hr.  Flsbei's  paper  *■  On  tbe  EleTation  of  Monntaiii- 
Chsins"  in  Trans.  Cambridge  Phil.  Soo.  for  1S69,  vol.  si,  pari)  iiL) 
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deprensed  below  its  preBent  IfiTel  to  an  extent  in  proportion  to  tbe  dura- 
tioa  of  tbe  glacial  cold.  On  the  retnro  of  the  present  more  temperate 
climate,  that  portion  of  the  crust  of  the  earth,  toeasoring  certaioly  many 
bandredB,  and  possibly  some  thoasauds  of  feet  in  deptb,  which  bad 
sufTered  from  tbia  abDormal  loss  of  heat,  would  have  to  recover  its 
equilibriam  with  existing  conditioos  b;  another  change  in  the  isother- 
mal plaues,and,  until  that  was  effected,  little  or  no  loss  by  radiation  would 
take  place. 

Or  to  look  at  it  in  another  way,  let  ns  suppose  periods  of  equal  tem- 
perature before  and  after  the  glacial  epoch.  As  the  radiation  of  beat 
la  in  proportion  to  the  difference  of  temperature  between  the  warm  body 
and  the  sarrounding  medium,  the  loss  of  heat  by  tbe  earth  would,  if  no 
colder  period  bad  intervened,  have  been  nearly  equal  in  equal  times; 
but  with  tbegreat«r  cold  of  tbe  glacial  epoch,  tbe  same  result  wonld  be 
effected  in  a  shorter  time,  or,  what  is  tantamount,  the  losa  in  the  same 
time  during  the  glacial  period  would  be  greater  than  in  tbe  other  two 
periods.  Tiius  supposing  we  take  any  given  time  of  the  glacial  period 
tobeprodnctiveofarefrigeration  of  tbe  crust  equal  to  that  which  would 
be  effected  in  a  certain  longer  time  of  the  pre-glacial  or  postrglacial 
periods,  then  for  a  term  of  time — of  length  having  a  certain  relation  to 
the  difference  between  the  two — succeeding  tbe  glacial  epoch,  the  earth 
would,  with  its  outer  crust  so  much  below  tbe  normal,  looae  little  or  no 
beat  by  radiation,  so  that  during  that  subsequent  period  tbe  thermo- 
dynamical  effects  due  to  cooling  would  be  reduced  to  a  minimum  or 
ceaae  altogether,  and  a  period  of  nearly  stable  equilibrium,  such  as  now 
prevails,  obtain. 

This  last  great  change  in  the  long  geological  record  is  one  of  so  ex- 
ceptional a  nature,  tbat,  as  I  have  formerly  elsewhere  observed,*  it 
deeply  impresses  me  with  tbe  belief  of  great  purpose  and  all-wise  de- 
sign, in  staying  that  progressive  refrigeration  and  contraction  on  which 
the  movements  of  the  crnstof  the  earth  depend,  and  which  has  thus  had 
imparted  to  it  that  rigidity  and  stability  which  now  render  it  so  fit  and 
suitable  for  tbe  habitation  of  civilized  man ;  for,  without  that  immobil- 
ity, the  slow  and  constantly-recurring  changes  would,  apart  from  the 
rarer  and  greater  catastrophes,  have  rendered  onr  rivers  unnavigable, 
our  harbors  inaccessible,  our  edifices  insecure,  our  springs  ever-varying, 
and  our  climates  ever-changing ;  and,  while  some  districts  wonld  have 
been  gradually  uplifted,  other  whole  countries  must  have  been  gradually 
submerged ;  and  against  this  inevitable  destiny  no  human  foresight 
could  have  prevailed. 

*  PbiloBopbical  TrAnaaotious  for  1604,  p.  305. 
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REPORT  OF  THE  SPECIAL  COMMITTEE  FOR  THE  CONSIDERA- 
TION OF  THE  MEMOIR  OF  ME.  HOFRATHES  G.  WEX,  UPON 
THE  DIMINUTION  OF  THE  WATER  OF  RIVERS  AND  STREAMS. 


[PrMented  April  23, 1874,  to  the  Boyal  Academy  of  Tieuna.— Translated  from  tbe  Ger- 
man by  M.  A.  Henry.] 


The  Special  committee  of  tbe  Imperial  Academy,  called  at  the  request 
of  Mr.  Hofrathes  Wex,  aod  which  that  gentleman  was  invited  to  attend, 
was  composed  of  the  following  regnlar  members:  Fenzl,  Jelinek,  von 
Schrotter,  Stefon,  and  Suess;  and  held  three  sessions,  on  the  13tb  of 
October,  on  the  18th  «f  December,  1873,  and  tbe  18th  of  Jannaiy,  1S74, 
during  which  tbe  &cta  contained  in  the  memoir  of  Mr.  Wex,  and  the 
lecommendations  based  thereon,  were  thoroughly  discussed. 

As  basis  for  the  final  coDclDBion  attained  by  the  commisaion,  it  seems 
advisable  to  give  a  short  riaume  of  the  observations  and  deductions 
contained  in  Ute  paper  of  Mr.  Wex. 

The  author  first  gives  various  data,  ftom  the  second  voJame  of 
Berghaus's  statistics,  in  regard  to  the  height  of  water,  of  the  Rhine  at 
Emmerich,  of  the  Elbe  at  Magdeburg,  and  of  the  Oder  aC  KQstrln ; 
according  to  which  the  mean  and  lowest  heights  have  sank  considerably 
in  the  course  of  time,  while  tbe  high  water  is  exhibited  more  frequently 
and  in  greater  elevation. 

Dr.  Berghaus  was  led,  through  the  examination  of  the  heights  of  tbe 
water  of  tbe  Elbe  and  the  Oder,  to  the  conclusion  that  in  both  these 
streams  tbe  qnaotity  of  water,  when  at  its  lowest  level,  had  considerably 
decreased,  and  expressed  the  opinion  that  these  rivers  threatened  to 
disappear  &om  the  ranks  of  navigable  streams  if  this  diminution  con- 
tinued in  as  great  proportion  as  at  that  time,  1781. 

Mr.  Hofratbes  Wez  arrived,  throngh  long  years  of  observations,  at 
the  same  result  as  Berghaus,  and  declared  that  there  is  a  continued 
decreasein  the  water  of  tbe  above-named  rivers,  and  also  in  those  of  the 
Yistala  and  tbe  Dannbe.    His  assertion  excited  objections  on  all  sides. 

In  opposition  to  it — 1.  The  imperial  Prussian  private  government 
surveyor,  F.  Hagen,  through  measurements  of  the  high  and  mean 
heights  of  the  Bhine  at  Dnsseldorf,  found,  it  is  true,  a  slight  diminntion, 
(on  an  average  2.9  and  1.6  lines  a  day,}  he  explained  this,  however,  by 
the  recent  iterations  made  in  the  stream,  which  promoted  the  removal 
of  the  ice,  and  the  escape  of  the  high  water.  2.  The  imperial  hydraa- 
lic  inspector,  Maass,  found  from  the  record  of  143  years  of  the  observa- 
tions of  tbe  heights  of  the  water  of  the  Elbe,  at  Madgebnrg,'»  eonsid- 
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erable  siokiDg  (of  17.35^  and  34  incfaes]  in  the  mean  of  higb  water  and 
of  low  water,  which  he  also  attributed  to  changes  made  in  the  stream; 
the  deepening  of  the  bed,  aad  the  consequent  increase  in  the  velocity 
of  the  carreut.  3.  The  opinion  was  positively  declared  that  the  in 
recent  times  more  abandant  and  rapid  flowing  of  the  high  water  wonid 
cany  away  sntBcieut  quantities  to  account  for  the  decrease  in  the  mean 
and  low  water  heights. 

Theanthornext  shows — 1.  From  the  regular  observations  of  the  late 
Bavarian  building-inspector,  Orebeoan,  at  Oermersheim,  of  the  heights 
of  water  of  the  Bhine  from  the  highest  to  the  lowest,  continned  during 
twenty-eight  years,  which  give  not  only  the  height,  bat  also  the  quantity 
of  flowing  water,  that  with  the  sinking  of  the  mean  of  the  levels  there 
was  also  a  decrease  in  the  amoant  of  water  flowing  through  the  rivers. 
2.  That  according  to  the  observations  of  the  commission  of  inspection  of 
the  Elbe  River,  the  bed  of  the  stream  was  deepest  when  the  water-marks 
were  highest,  while  on  the  contrary,  when  the  mean  middle  and  lowest 
heights  had  sunken,  the  bed  of  the  river  hod  been  raised  by  being  filled 
in  with  sand,  so  that  the  sinking  of  the  water-marks  at  Madgebnrg  can- 
not be  attributed  to  the  deepening  of  the  bed  of  the  stream.  3.  That 
the  high  water  cannot  compensate  for  the  decrease  in  the  quantity  of 
water  at  the  low  and  mean  heights  is  proved  by  Mr.  Wex,  in  the  first 
place  by  the  before-mentioned  register  of  the  water-heights  at  Sonder- 
faeim,  according  to  which  it  is  fonnd  that  the  decrease  in  the  entire 
amount  of  water  is  very  nearly  proportional  to  that  in  the  water  heights; 
and  in  the  second  place  by  the  measurements  for  thirty -two  years  of  the 
water-marks  of  the  Dannbe  at  Alt  Orsova,  which  show  a  decrease,  not 
only  in  the  mean  and  low,  bat  also  in  the  high  water  recorded,  which 
Mr.  Wez  correctly  attributes  to  the  circumstance  that,  in  the  large 
tributary  streams  of  the  Dannbe,  the  water  is  high  at  different  times. 

In  reviewing  the  simple  and  evident  facts  given  by  oar  author,  the 
commission  came  to  the  condasion  that  the  lowering  in  the  mean  and 
low  water  heights  of  the  rivers  mentioned,  observed  during  the  last 
handred  years,  should  be  attributed  to  the  decrease  in  the  yearly  amount 
of  water. 

Mr.  Wex  now  stated  that  the  diminntion  in  the  amount  of  water  in 
these  rivers  indicated  a  decrease  in  the  productive  power  of  the  springs, 
and  further  proof  of  this  was  afforded  by  the  lessening  of  the  water  in 
the  brooks,  aqnedncts,  and  wells  or  fountains. 

The  commission  on  this  point  were  in  fall  accord  with  our  author, 
since  they  considered  amply  confirmed  the  conclusion  that  with  the 
sinking  of  the  mean  of  the  low-water  there  was  corresponding  decrease 
in  the  springs  and  in  all  the  water  in  the  neighborhood  of  the  rivers. 

The  canse  of  this  decrease  in'tbe  copioasness  of  springs  may  lie — 1. 
In  a  diminution,  owing  to  the  advance  of  civilization ;  that  is,  to  the 
aprooting  of  the  forests,  in  the  yearly  amount  of  precipitation.  2.  In 
the  incr^ised  evaporation  fW)m  the  surface  of  the  earth,  also  due  to  the 
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above-mentioned  canse.  3.  In  this  chaof^  in  the  surface-oondition  of 
the  earth,  the  amouut  of  water  precipitat«>d,  instead  of  being  held  iu 
reserve  and  slowly  percolating,  rushes  suddenly  into  the  stream,  and 
for  a  abort  time  high  water  prevails,  which  is  followed  by  a  long  period 
of  dryness. 

The  question  of  the  influence  of  forests  upon  the  amoant  of  precipi- 
tation has  for  some  time  engaged  the  attention  of  oatoralists.  Snch 
an  influence  has  been  asserted,  partly  from  theoretic  coneiderattoQ 
and  partly  on  account  of  the  entire  change  presented  by  the  climatic 
relations  of  the  coantriea  in  which  the  forests  have  disappeared.  It 
was  at  first  supposed  that  the  woods  furnished  for  the  rain-cloud  an 
obstacle  similar  to  that  presented  by  mountain-ridges  to  clond-curreuts, 
and  condensed  the  watery  vapor ;  also,  that  the  lower  temperature  and 
greater  relative  humidity  of  the  woods  promoted  precipitation.  In  the 
latter  view  of  that  subject,  Dr.  Berger,  of  Frankfort,  especially  made 
some  careful  comparisons  between  the  temperature  and  humidity  of  the 
woods  and  that  of  the  opt>n  fields. 

It  is  probable  that  such.influence  exists;  but  while,  on  the  one  hand, 
its  consequence  may  be  overestimated,  on  the  other  hand  there  is  want 
of  direct  proof,  inasmuch  as  the  rain -measurements  have  been  continued 
too  short  a  time,  both  at  stations  situated  within  the  woods  and  outside 
of  them  in  tbeopeu  fields.  Besides,  the  observationsof  the  rain-measures 
cannot  well  be  compared  on  account  of  the  difference  in  the  conditions, 
(variations  in  altitude,  inclination  of  the  surface  toward  different  points 
of  the  compass,  &c*) 

On  account  of  the  great  practical  importance  of  the  alleged  decrease 
of  the  quantity  of  rain  tc  the  interests  of  national  economy,  the  Me- 
teorological Society  of  Edinburgh,  in  the  year  lii59,  at  the  suggestion  of 
its  president,  the  Marquis  of  Tweedale,  offered  a  prize  for  the  best  in- 
vestigation of  the  question  whether  the  amount  of  rain  iu  Western 
Europe  had  undergone  any  alteration.  The  author  of  the  article  which 
gained  the  reward,  Mr.  T.  F.  Jamieson,  found  in  the  yearly  measure- 
ments of  rain-falls,  to  which  he  had  access,  no  grounds  for  the  appre- 
hension of  a  progressive  decrease  in  the  quantity.  There  appeared  to 
be  only  local  oscillations,  to  which  it  was  diflScult  to  assign  a  cause. 

*  Holleodorf  compares,  \n  his  nork.  The  ProportioD  of  tbe  Bain-full  in  Oerrouiy, 
psg«  95,  tbe  amonut  of  rain  for  lS5&~lBa8  of  Neider-Bielau.  nitb  that  of  Tiefenfnrt, 
(Bltnated  in  the  woods,)  anil  toaad  for  the  first  17.8  ani]  for  the  last  21.8  par.  Inches ; 
bnt  he  did  not  himself  cousideT  this  result  deoiaiTe.  Professor  Hoffman,  io  Gieeseu, 
found  that  tbe  raio-cuTvee  of  three  different  sitnatioos  in  the  woods  were,  fbr  tho 
entire  year,  parallel  vrith  each  other,  nbiob  says  nothing  as  to  tbe  alleged  influence  of 
the  woods. — Journal  of  Meteorohgs,  vol.  ii,  p.  231. 

Ab  to  the  comparative  observations  of  rain-deposita  ia  the  department  of  the  Loire, 
which  it  must  bo  admitted  included  onl;  twelve  months,  Becquerel  found  that  the 
amoant  of  rain  precipitated  in  the  neighborhood  of  forests  was  |;[reat»r  than  at  a  dis- 
tance from  them,  in  the  proportion  of  5 : 4,  (Comptea  Kendus,  t.  Ixiv,  p.  16.) — JourKol 
^  MeUorologf,  vol.  ii,  p.  S31. 

,     Google 
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The  action  of  the  Meteorological  Society  of  Edinbttrgh  in  tbis  matter  led 
to  tbe  ioBtitatioD  of  aualogoas  investigations,  and  to  tbe  establistiment 
of  a  large  number  of  rain-statioua  in  Great  Britain  and  Ireland,  tbrongh 
the  intervention  of  the  firitish  Association  for  the  Advancement  of 
Science,  which  appointed  a  special  committee  for  this  purpose.  Mr. 
G.  J.  Symonds  nudertook,  in  London,  the  inspection  of  tbe  stations  in 
that  city  and  the  elaboration  of  the  observations  recorded.  In  most  of 
tbe  stations  the  observations  examined  by  Mr.  Symonds  in  the  conrse 
of  his  investigations  in  regard  to  the  question  of  a  conlinnal  change  in 
the  amount  of  rain,  extend  back  to  January,  172C;  and  for. still  older 
measurements,  going  back  as  far  as  January,  1688,  we  are  indebted  to 
the  observatory  of  Paris. 

Mr.  Symonds  gives,  in  the  Beport  of  the  British  Association  for  1866, 
page  2U7,  a  table  of  the  rain-fall  of  England,  taken  from  the  registers 
of  seventeen  stations,  according  to  dates,  which  are  introduced  to  show 
proportions. 


PerioJj. 

Amoi 

MM. 

Perlnds. 

Amo 

1726—1735 

94.6  i 

l86.r 

1806-1815 

94. 6  i 

1736—1745 

78.7! 

1816-1835 

103.9! 

1746—1755 

78.6; 

|b3.5 

1836— 18K 

101.3 

17r«-1765 

88.3! 

1836—1845 

100.2 

1760—1775 

103.6  . 

[98.4 

1846—1855 

100.6 

1776—1785 

93.2' 

1856-1865 

96.3 

17HC— 1795 

96.G: 

i-- 

1796-1805 

98.7' 

In  the  Meteorological  Annuaire  of  the  central  physical  observatory  for 
1873,  page  254,  appears  the  following  table  of  the  yearly  amount  of  rain 
in  Paris,  prepared  by  Mari6  Davy : 


168S— 1700  517  1791— 1798  414 

1701—1710  481  1804—1810  518 

1711-1720  465  1811—1890  496 

,  1721—1730  378  1821—1830  514 

1731—1740  411  1831—1840  007 

1741—1750  420  1841-1850  529 

ITT!*— 1780  540  1851—1860  520 

1781—1790  507  1861—1870  493 

According  to  the  observations  in  England  and  Franr»,  there  is  uo 
perceptible  decrease  in  tbe  yearly  amount  deposited,  but  after  the  bipse 
of  ten  years,  oscillations  in  the  rates  of  tbe  rain-falls  appear,  tbe  cause 
of  which  is  at  present  unknown.  It  is  rash  to  conclude  from  these  &ct« 
that  there  is  no  alteration  in  tbe  amount  of  said  precipitations  in  West- 
ern Europe,  and  that  in  the  interior  of  continents  there  is  also  no  change. 
Still  the  rain-measaremeuts  of  the  continental  stations  do  not  appear 
to  indicate  sach  a  decrease,  althoogh,  to  be  sure,  they  do  not  extend  as 
far  back  a»  could  be  desired.^ 

*In  tlu)  Imperial  Central  Mateorolugical  UsrabliabmeDt  arstberafD-tneaBarouinuteof 
aboDt  130  BtatioDB  in  Europe  and  Kortb  America,  which  sbould  be  im-eet'gated  with 
lefereDce  to  tbis  qaeation. 
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A  Bimilar  result  was  arrived  at  by  the  investigation  of  the  SmitlisoDiaD 
iBStitutioQoflberaio-tneasurementsiuXorth  America,  where,  on  accOQDt 
(fi  the  great  exteiit  of  forest  cleared  away,  a  change  in  the  proportion  of 
the  de|K>aits  might  well  be  expected. 

In  regard  to  the  old  rain-observations,  it  shoald  be  remarked  that  they 
were  not  taken  daily,  but  at  longer  intervals  of  time,  whereby  their  ac- 
curacy was  considerably  impaired.  Besides,  the  rain-gauges  were  fre- 
quently not  well  placed,  (upon  roofs,  towers,  &c)  Both  these  circam- 
btaoces,  taken  together,  might  produce  an  appearance  of  decrease  in  the 
quantity  of  rain.* 

But  although  nearly  two  hundred  years  of  direct  rain- measurement 
furnish  no  proof  of  a  progressive  decreaee  in  the  quantity  of  rain,  la 
view  of  the  focta  presented  by  our  author,  (taken  mostly  from  Milne 
Bouie'»  essay  in  the  Journal  of  the  Meteorological  Society  of  Scotland, 
vol.  3,  p.  3d,)  by  Beeqnerel,  Meteorological  Atlas  of  tbe  Observatory  of 
Paris  for  1867,  Journal  of  Meteorology,  vol.  i,  p.  86,  and  by  others,  and 
which  appear  to  iudicate  a  deterioration  in  the  climate  aft«r  the  level- 
ing of  tbe  forests,  it  would  not  be  just  to  consider  this  hypothesis  of  no 
importance. 

The  commission  consequently  concluded  that  an  influence  of  the  wooils 
upon  tbe  amount  of  rain  deposited,  and  especially  upon  the  yearly  con- 
tribution, is  probable,  although  direct  observation  does  not  give  sufB- 
deut  evidence  to  determine  its  extent,  or  positively  ita  existence. 

The  copiousness  of  tbe  springs  and  the  fullness  of  the  rivers,  more- 
over, do  not  entirely  represent  the  amount  of  the  yearly  preciiiitatiou 
of  water.  On  tbe  one  hand  a  portion  is  given  back  to  the  atmosphere 
by  evaporation,  and  on  the  other  a  portion,  determined  in  amount  by 
the  physical  conditions  of  the  ground,  penetrates  into  tbe  soil,  and  af- 
fords nourishment  for  the  springs.  The  influence  of  tbe  woods  in  both 
these  tendencies  canuot  be  overestimated. 

Through  direct  observation  in  France  and  the  forest  meteorological 
station  of  Bavaria,  it  is  evident  that  the  oscillations  of  the  temperature 
of  the  air  are  slighter  in  forests  than  upon  uuwooded  ground.  In  the 
hours  and  years,  particularly  when  the  maximam  of  heat  was  attained, 
the  sum  total  of  the  latter  in  the  woods  was  much  less  than  in  tbe  open 
fields. 

Jn  accordance  with  this  tbe  temperature  of  wooded  surfaces  in  the 
warm  years  is  considerably  lower  tban  that  of  unwooded  surfaces.! 

*Tbefactof  tbe  irifluence  of  height  upon  tbe  results  of  the  rain-measoTea  has  frequent 
oooGnuatioD ;  for  instance,  in  MoUetidorf'e  work,  page  103,  it  appears  that  of  several 
BtAtioDs  tbe  lower  recorded  from  13  to  60  per  cent,  more  raiti  than  tbe  higher. 

t  According  to  Ebermayer,  the  yearly  oecillatiunH  of  temperataie  in  the  woods  (50° .0 
C.)  are  7°  C.  less  than  [□  the  opeu  fields.  The  yearly  maximum  of  temperature  is  found 
to  be  5°.2  lower.  Likewise  the  daily  oecillatioDS  of  temperatare  id  summer  amount  to 
ffi.9  C.  less  than  that  of  the  open  fields.  Tbe  temperature  of  the  soil  of  forest-land 
was,  in  summer,  4°.0  C.  less  than  that  of  the  unwooded  soil.  (Ebermayer'B  Physical 
liiflaeQce  of  the  Woods,  Journal  of  Meteorology,  vol.  B,  pp.  209  and  232.) 
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lu  like  manner  tbe  proportional  hamidity  of  the  woods  differs  from 
tLat  of  tbe  open  couDtry,  and  at  all  seaaoDs  of  the  year  ia  greater  ia  the 
forests." 

In  coDsideratiou  of  tliese  facts,  it  is  not  surprislDg  that  the  evapora*  * 
tion  in  tbe  woods  is  foand  to  be  far  less  than  in  tbe  open  fields,  f    Fnr- 
thermore  the  evaporattoD  does  not  depend  only  npon  tbe  temperature- 
bat  also  npoQ  the  motion  of  the  air,  which  in  the  woods  is  proportion, 
ably  mach  less  agitated. 

It  was  DOW  important  to  determine  accurately  the  portion  of  the  de- 
posit lost  by  evaporation,  a  very  difflcnlt  matter,  since  the  proportion 
obtained  by  the  atometer  is  entirely  different  from  that  of  the  evapora- 
tion from  the  surEace  of  plants,  and  from  the  soil.  Besides,  the  propor- 
tionate results  of  the  atometric  measurements  by  wiiieh  the  eva|>oration 
of  a  water-surface  is  obtained  are  iofluenced  by  the  different  ways  of 
placing  the  instrnmenC,  sometimes  exposed  Co  tbe  sun  and  raiu,  some- 
times under  shelter ;  by  the  difference  in  tlimensioo  of  tbe  evaporutioff 
dishes,  aud  by  tbe  difference  in  tbe  material  of  which  the  latter  are 
oompOBHl.  It  onght  not  to  be  surprising,  under  such  circumstances, 
if  an  atometer  of  small  dimensions,  made  of  metal  aud  exposed  to  the 
sun,  givesyearly  amounts  of  evaporation,  which  fiir  exceed  (2  or  3  times) 
the  aniouuts  of  precipitation. 

On  account  of  the  difficulty  of  determining  the  amount  of  evaiKiratioD 
from  tbe  ground,  and  therewith  the  portion  of  the  precipitation  actually 
received  by  the  springs  and  running  water,  this  should  be  sought  by 
comparing  tbe  quantities  of  water  a  stream  carries  away  in  the  coarse 
of  a  year,  and  determining  the  corresponding  amounts  of  rain  fallen 
withiit  the  drainage  area  of  tbe  stream;  also  ou  the  other  hand  by 
endeavoring  to  measure  the  amount  of  water  absorbed  by  a  certain  por- 
tion of  earth,  and  the  amount  lost  from  a  given  stratum,  f 

If  in  the  woods  a  considerable  portion  of  the  precipitation  is  received 
upon  tbe  twigs  and  leaves,  the  rest  (according  to  Ebermayer,  72  per 
cent..  Journal  of  Meteorology,  viii,  274)  on  this  account  remains  longer 
in  the  woods,  and  has  time  to  sink  into  tbe  soil  and  supply  the  springs. 
This  portion,  at  least  that  part  of  it  uot  dissipated  by  evaporation,  either 
sinks  into  tbe  ground  or  flows  off  of  its  surface.  In  the  first  instance  it 
serves  especially  for  tbe  supply  of  the  springs;  in  tbe  second  it  is  carried 
directly  to  tbe  water-courses,  and  produces  a  brief,  more  or  less  con- 
siderable rising  in  the  latter. 

*AccotdiD|[  to  Eberuiaret,  the  difference  BmooDts  in  tba  four  Beasona,  calculated 
from  the  spring,  to  5.7, 9J),  5.2,  and  5.2  p«r  cent. 

I  According  to  Ebermayer  tbe  evaporatioD  from  a  anrflwe  of  water  in  tbe  iroad<i  was 
64  per  cent,  leaa  Cbao  ODtsiite  tbe  same.    (Jonnial  of  Meteorologj,  vol.  viil,  p.  353.) 

t  MSlleDdoif  (Tbe  Rain-fall  of  Oermany,  p.  130-167 )  givea  as  tbe  perceDtage  of  the  do- 
poeita  not  evaporated  and  entered  into  the  aopply  of  the  npringa  and  riven,  lor  Eng- 
land, (4  determinationa,)  3t.7;  foi  France,  (2  determinatioDS  io  mountaiiioaa  regions,) 
65.1;  for  Oerman;,  (6  determinationa  on  riven,  7  determinationa  on  earth- boxes  and 
artificial  drainage,)  47.3  per  cent 
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It  most  be  geoerally  acknowledged  that  forests,  on  acoonnt  of  their 
peculiar  vegetation  of  lichens,  mosses,  &<;.,  are  pre-emineutly  qualified 
to  absorb  the  precipitations,  accumnlate  tbem,  and  give  them  up  by 
•  degrees. 

lu  this  connection  are  the  observations  which  have  already  been  men- 
tioned in  regard  to  tbe  water  which  penetrates  the  soil  very  slowly  to  a 
certain  depth  ;  on  the  one  hand,  upon  tbe  receptive  power  of  different 
kinds  of  soils,  upon  the  inQueiice  of  diSereut  plants  with  whicb  tbe  soil 
is  covered ;  on  tbe  other  hand,  apoa  the  distribution  in  tbe  soil  of  this 
penetrating  moisture,  as  intlicated  by  the  yearly  registers.  It  appears 
fh>m  the  latter  that  the  influence  of  the  woods  is  greater  in  warm  years. 

According  to  Ebermayer,  tbe  percentage  of  precipitation  in  summer 
vas,  at  {be  depth  of — 
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Older  observations  were  undertaken  by  Maurice  in  Ghent,  Oasparin 
in  Orange,  and  some  more  recent,  on  a  larger  scale,  were  instituted  by 
£.  Kister  at  Cal^ve,  near  Nyon,  (canton  Wallis.)  He  sowed  for  the 
experiment  a  field  containing  12,3U0  square  meters  with  grain,  clover, 
&c.,  determined  the  drainage  at  0.35  meter  depth,  and  compared  the 
humidity  of  this  soil  with  that  of  others  cultivated  under  different  cir- 
cumstances. ( Anuaaire  M^t^orologique  de  I'Observatoire  de  Paris,  pour 
1873,  i)age  277.) 

In  reference  to  the  portion  of  the  precipitation  which  does  not  pene- 
trate the  soil  but  flows  off  tbe  surfitce,  and  to  which  the  risiog  of  the 
water  is  especially  attributed,  there  is  no  difference  of  opinion  in  regard 
to  tbe  influence  of  tbe  woods.  All  admit  that  with  the  leveling  of  the 
latter,  the  supply  of  tbe  water-courses  flows  in  more  rapidly,  and  that 
in  mountainous  regions  tbe  water  drains  off  so  fast  from  nnwooded 
steep  declivities  that  the  streams  are  converted  into  ntsbing  torrents. 

To  the  cutting  down  of  the  woods  and  tbe  consequent  removal  of  tbe 
check  they  offered,  through  their  interlaced  roots,  their  mosses,  lichens, 
&c,  to  the  downfall  of  the  rain,  must  be  attributed  the  more  frequent  and 
destructive  floods  and  inundations  which  are  always  to  be  dreaded. 

The  fact  of  the  diminution  of  water  in  streams,  which  diminution  is 
connected  with  the  copiousness  of  the  springs  which  supply  them,  being 
admitted,  the  commission  find  thecauses  of  this  phenomenon:  1st.  In  tbe 
continued  cutting  down  of  tbe  woods,  whose  salutary  influence  in  the 
raising  of  the  hygrometer,  the  amelioration  of  extreme  temp^ntare,  the 
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decrease  of  evaporation,  aud  tbe  promotion  of  a  regular  escape  of  the 
precipitation  is  evident,  while  the  disadvantageona  resulta  of  their 
removal  is  felt  in  the  prolonged  period  of  dryness  on  the  one  band, 
and  the  destructive  high  water  on  the  other.  2d.  In  the  desiccation 
of  the  lakes,  ponds,  and  bogs,  which  likewise  raises  the  hygrometric 
conditioDH,  decreases  evaporation,  moderates  extreme  temperature,  and, 
lastly,  through  the  flssares  in  the  soil,  directly  promotes  the  formation 
of  spriogs.  3d.  In  the  cultivation  of  extended  trncta  of  land,  for  tbe 
irrigation  of  which  large  quantities  of  water  are  required.  4th.  In  the 
increase  of  the  population  and  tbe  domestic  animals,  although  the  dim- 
inution of  tbe  water  from  this  cause  is  relatively  so  small  as  to  be 
unimportant.  6tb.  Lastly,  it  seems  to  the  commission  that,  in  accord- 
ance with  tbe  opiuiou  expressed  by  M.  L.  Saemann,  that  water  is  cod- 
tinnally  absorbed  in  tbe  interior  of  the  earth,  in  the  formation  of  mine- 
ral substances  into  which  it  enters  as  tbe  water  of  crystallization,  this 
telluric  cause  of  tbe  decrease  of  water  is  worthy  of  consideration. 

The  commission  conclnded,  in  view  of  tbe  data  published  by  Mr.  Wex, 
to  sapport  the  recommendations  he  also  gives  in  his  report,  as  follows : 

1st.  That  the  Royal  Academy  of  Science  shall  call  the  attention  of  the 
Austrian  government,  and  of  the  royal  commercial  and  agricultural  ad- 
ministrations, to  theestahlished  £ict  of  tbe  continual  decrease  in  the  water 
of  springs  and  streams,  and  also  to  the  causes  of  this  phenomenon,  aud 
endeavor  to  induce  these  high  authorities  to  take  into  serions  consider- 
ation the  modes  of  record  and  the  preventive  measures  proposed  by  Mr, 
Wex  to  check  this  deterioration,  which  threatens  with  dire  calamity 
fbture  generations,  and  induce  them,  by  the  publication  of  suitable  rules 
aud  regulations,  to  secure  the  accomplishment  of  the  end  to  be  desired. 

A  similar  effort  should  be  made  by  the  Royal  Academy  of  Science  to 
bring  this  subject  to  the  knowledge  of  the  conntries  belonging  to  tbe 
Austrian  crown,  which  have  in  late  years  been  more  than  ever  occapie<l 
in  the  clearing  out  of  nnder-brnsh,  tbe  drainage  of  lakes,  swamps,  and 
moors,  and,  lastly,  iu  tbe  damming  up  of  regions  formerly  inundated  by 
the  floods  which,  appearing  with  constantly-increasing  freqnency,  must 
be  accompanied  by  corresponding  periodsof  drought  and  nnfmitfulness. 

2.  The  Royal  Academy  of  Science  should  send  to  the  scientific  insti- 
tutions of  other  countries,  namely,  Holland,  England,  France,  Italy, 
Spain,  Russia,  North  America,  and  Brazil,  a  copy  of  the  memoir  of  Mr. 
Hofrathes  Wex,  with  tbe  request  for  communications  of  the  yearly  obser- 
vations of  the  water-heights  of  the  rivers  of  tbe  different  countries.  In 
this  way  water-height  observations  might  be  obtained  which  have  not 
been  published,  abstracts  of  which  might  be  made  and  graphically  rep- 
resented, as  in  the  memoir  just  mentioned. 

3.  Especially  sbonld  the  government  of  the  viceroy  of  Egypt  be 
advised  of  the  wish  of  tbe  Royal  Academy,  so  that  of  tbe  observations 
of  tbe  water-heights  of  tbe  Nile  above  Cairo,  continued  for  300  yearH,  a 
copy,  at  least  of  those  of  the  last  200  years,  migbt  be  obtained,  with 
similar  tables  and  graphical  representations. 
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4.  The  Royal  Academy  should  express  to  tbe  government  the  wish 
that  in  more  streams,  and  In  better  adapted  places,  regalar  observations, 
not  only  of  the  water-heights  bat  also  of  the  whole  amount  of  water 
flowing  throDgh  a  stream,  might  be  made,  in  order  that  the  proportion 
between  the  latter  and  the  wat«r-heights  may  be  at  least  approximately 
obtained. 

Tbe  government,  furthermore,  should  endeavor  to  draw  the  attention 
of  the  Hangaiiao  and  other  foreign  goveroments  to  the  wish  of  the 
Royal  Academy,  that  similar  observations  and  inqairies  might  be  Insti- 
tnted  in  other  countries. 

Vienna,  April  23, 1874. 
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THE  REFRACTION  OF  SOUND. 


Bv  WnjJXM  B.  Taylor. 


As  ordinarily  received  by  the  ear,  sonnd  may  be  considered  as  an 
aerial  impulse  or  sacceseioB  of  impalses  radiating  in  all  directions 
from  the  origin  of  disturbance,  and  consisting  t»  the  main  of  a  small 
to-and-fro  movement  generating  an  expanding  wave  of  compression  of 
determinate  velocity,  necessarily  followed  by  a  oorrespooding  wave  of 
attenaation.  This  vibration  Is  a  mass-movement  of  tbe  air,  and  not  a 
molecalar  movement;  and  tbe  surface  or  anrfocesof  similar  phase  of 
movement  are  equidistant  from  the  origin;  or,  in  other  words,  the 
wave-frouta  are  eBsentially  spherical. 

The  transmission  of  sonnd  tbrongb  liquid  and  solid  mediums,  though 
similar  in  character,  and  subject  to  similar  perturbations,  will  not  here 
be  considered. 

Sonnd,  while  differing  widely  from  light  in  the  character  of  its  waves 
and  their  order  of  magnitnde,  yet  thus  moves  like  light  in  radial  lines, 
and  like  light  is  diverted  iVom  its  rectilinear  course  whenever  its  waves 
undergo  an  uneqval  retardation  or  acceleration ;  that  is,  whenever  any 
segment  of  a  series  of  advancing  wave-fronts  (regarded  as  an  acoustic 
beam)  receives  from  any  cause  an  noequal  velocity  on  its  opposite  sides, 
such  beam  is  bent  toward  the  side  of  least  velocity,  and  from  the  side 
of  greatest  velocity;  the  line  of  impulse  or  of  acoustic  effect  being 
always  perpendicular  to  the  surface  of  the  wave  front. 

By  sound-beams,  or  sound-rays,  the  longitudinal  direction  of  sound  is 
to  be  understood;  by  sound-waves,  the  transverse  surfaces  of  simul- 
taneous movement  are  to  be  understood.  The  amplitude  of  tbe  wave- 
motion  is  very  minute,  being  ordinarily  a  barely  visible  magnitude.  It 
lies  in  the  direction  of  the  wave-length,  or  of  the  sound-ray.  In  the 
case  of  light,  the  amplitude  of  ^ibration  is  transverse  to  tbe  wave- 
length, or  to  the  direction  of  the  ray. 

If  we  imagine  a  symmetrical  boat  on  a  perfectly  still  sea  or  lake, 
mechanically  propelled  by  oars  of  precisely  similar  character  and  move- 
ment, it  is  obvious  that  such  a  boat  must  advance  in  a  perfectly  straight 
coarse.  If  placed  in  a  uniform  current,  the  boat,  though  drifting  with 
the  current,  would  still  maintain  a  rectilinear  path.  If,  however,  such 
moving  boat  were  to  enter  a  current,  or  to  eocoonter  a  difference  of  cur* 
rent  on  its  opposite  sides,  or  were  it  to  encounter  water  of  different 
density,  as  by  passing  obliquely  ftvm  salt-water  into  a  margin  of  fl'esh 
water,  then,  at  the  moment  of  transitioH,  the  oars  meeting  with  unequal 
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reBistances,  the  coarse  of  the  boat  would  he  changed,  or  *'  refracted." 
This  image  may  be  takea  as  a  rough  illastratiou  of  the  phenomenoD  of 
"  refraction"  generally. 

There  are  three  different  methods  in  vbich  sonnd-wavea  passing 
through  a  gaseons  medium  may  suffer  such  unequal  disturbance  of 
velocity:  first,  by  variations  of  density  in  the  medium,  sound  moving 
more  slowly  through  a  dense  air  than  a  rare  oue,  the  pressure  being  the 
same;  second,  by  variations  of  elasticity  in  the  medium,  sound  moving 
more  swiftly  with  increase  of  elasticity,  the  density  being  the  same ; 
and,  third,  by  variations  of  motion  or  current  in  the  mediam,  sound  trav- 
eling by  convection  faster  with  the  wind  by  a  small  percentage,  accord- 
ing to  its  velocity,  and  more  slowly  against  the  wind.* 

There  is  no  doubt  that  light  also  would  he  subject  to  all  three  of  these 
forms  of  refraction,  as  its  velocity  is  necessarily  retarded  by  an  increase 
of  density  in  the  medium,  by  a  reduction  of  the  elasticity  of  the  medium, 
and  by  an  adverse  motion  of  the  medium. 

A  fourth  cause  of  velocity  disturbance  in  the  case  of  sound  is  found 
in  the  teni^ia-a^reof  the  medium,  sound  moving  more  swiftly  in  a  heated 
atmosphere  than  in  a  cooler  one.  This  cause  of  acoustic  refraction  is 
practically  a  highly  important  one;  though  it  may  be  theoretically 
resolved  into  one  of  the  preceding  conditions,  since  the  only  dynamic 
effect  of  heat  ou  a  gas  is  to  increase  its  elasticity  if  the  volume  be  con- 
stant by  confinement,  or  to  increase  its  volume  if  nnconfined  without 
changing  its  elasticity. 

The  relation  of  these  atmospheric  conditions  to  each  other  is  exceed- 
ingly simple. 

The  density  of  a  perfect  gas  (the  inverse  of  its  volume)  varies  directly 
as  the  pressure,  the  temperature  being  constant,  or  inversely  as  the 
absolute  temperature,  the  pressure  being  constant. 

The  elasticity  of  a  perfect  gas  varies  directly  as  the  pressure,  the  den- 
sity being  constant,  or  inversely  as  the  density,  the  pressure  being  con- 
stant. It  also  varies  directly  as  the  absolute  temperature,  the  volume 
being  constant-t 

From  these  relations  it  follows  that  increase  of  atmospheric  pressure 
does  not  affect  the  velocity  of  sound;  for  although  the  density  is  directly 
proportional  to  the  pressure,  and  this  diminishes  the  velocity,  yet  as  the 
elasticity  is  also  directly  proportional  to  the  pressure,  and  this  increases 
the  velocity  by  precisely  the  same  amount,  the  two  effects  are  neutral- 
ized. 

*  Tlie  ratio  of  Ibe  velocity  of  tbe  wind  to  tbat  of  eouDd  (one  or  tiro  p«r  cent.)  is  too 
amall  lo  beof  aoy  tuxoaat  dtredly.  Differentially,  it  becomes  very  important.  A  ani- 
fom  wind  baa  no  practical  effect  on  soand  except  to  slightly  flatten  or  loner  the  pitch 
in  ite  u«n  direction,  and  to  sbacpen  or  raise  the  pitch  in  the  oppoaite  directiun. 

t  According  to  Waterst^n,  "  when  nir  is  comprvssed  or  dilated,  the  abnolute  tempera- 
tare  varies  as  tbe  cabe  root  of  the  dennity,  and  Ibe  tenaioD  as  the  fonrlh  power  of  the 
absolute  temperature,  or  cnbe  TOot  of  the  fonrth  power  of  tbe  density,"  {Hep,  Brit. 
Aitoc.,  1853,  p.  1'^  of  Abstracts.)  This  woold  indicate  a  striking  departnie  from  tb«' 
condition  of  a  perfect  gas. 
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We  have  as  tbe  laws  of  Bonnd-motioQ  in  a  perfect  gas  : 

l6t.  Its  velocity  is  directly  proportiooal  to  the  sqnare  root  of  the  elas- 
ticity of  the  air. 

2(1.  Its  velocity  is  inversely  proportional  to  tbe  sqaare  root  of  tbe  den- 
sity of  tbe  air. 

3d.  ItB  velocity  ia  directly  proportional  to  tbe  sqnare  root  of  the  abso- 
Inte  temperature  of  the  air. 

Tbe  theoretical  case  of  unequal  elasticity  of  the  medium,  presenting 
no  practical  examples,  excepting  in  tbe  passage  of  soond  from  water 
into  air  obliquely,  or  from  air  into  water,  may  be  bere  neglected ;  and 
tbe  remaining  actual  conditions  of  acoustic  refraction  are  limited  to  tbree, 
viz:  those  of  density-inequality,  wind-ineqnality,  and  temperature, 
inequality.  It  is  important  to  observe  that  the  two  fundamental  princi- 
])les  underlying  tbe  discussion  of  acoustic  refraction  of  whatever  origin 
iire,  first,  that  tbe  directions  of  progressive  impulse  are  always  at  right 
angles  to  the  surface  of  tbe  wave-front,  and,  secondly,  that  any  deforma- 
tion of  tbe  spherical  surface  of  the  wave-front  must  accordingly  deflect 
tbe  line  of  acottstic  propagation  from  its  original  radial  direction. 

1, — BEFBACTIOK  FBOM  INBQtTAIilTY  OF  DENSITT. 

In  1362,  Mr.  Carl  Sondhauss  was  tbe  first  to  demonstrate  acoustic 
refraction,  and  be  exhibited  it  by  means  of  a  lens  of  carbonic-acid  gas. 

It  may  be  here  premised  that,  in  accordance  with  tbe  previous  sum- 
mary, hydrogen,  having  at  tbe  pressure  of  the  atmosphere  tbe  eame  elas- 
ticity, should,  from  this  circumstance  alone,  transmit  sound  with  the 
same  velocity  as  ordinary  air;  but  as  its  rarity  is  fourteen  times  greater, 
the  velocity  of  sonud  in  this  medium  is  increased  nearly  four  times,  so 
that  while  at  ordinary  temperature  (65<^  F.)  Bound  in  air  would  more 
over  1,125  feet  in  a  second,  or  one  mile  in  4.7  seconds,  it  would  more 
over  4,'J50  feet  per  second  (or  one  mile  in  1^  second)  in  an  atmosphere 
of  hydrogen.  On  the  other  hand,  as  oarbtmic  acid,  at  tbe  same  pressure 
and  with  nearly  the  same  elasticity,  has  a  density  rather  more  than  60 
per  cent,  greater  than  air,  it  would  retard  the  velocity  of  sonnd  about 
one-fifth,  or  reduce  it  to  912  feet  per  second,  or  one  mile  in  5.7  seconds. 

Mr.  Sondhanss  first  employed  a  thin  membranous  balloon  formed  of 
gold-beaters'  skin,  but  obtained  more  decided  results  by  forming  the 
envelope  of  a  double  convex  lens  with  two  spherical  segments  of  col- 
lodion film,  attached  to  a  leaden  hoop,  in  which  were  suitable  openings 
ior  the  introdnction  of  the  gas.  Tbe  ticking  of  a  watch  placed  at  some 
distance  behind  such  lens  wob  heard  most  distinctly  at  a  focal  point  in 
front  of  the  lens. 

"  In  ordfT  to  arrive  at  a  more  certain  decision,  tbe  experiment  was 
ah^uged  in  such  manner  that  while  the  observer  sat  at  the  other  side 
of  the  lens  with  doiied  eyes  and  listenefl  for  the  ticking  of  the  watch, 
the  lens  was  alternately  removed  and  again  brought  into  position, 
whereby  it  was  shown  that  the  ticking  of  tbe  watch  disappeared  every 
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time  npoa  the  removal  of  the  lens  and  was  immediatel;  aadibte  again 
vheD  tbe  lens  was  replaced  between  the  watch  and  the  ear." — [Poggen- 
dorff^a  Annalen,  1862,  IxxsT,  381,  translated  and  republished  iu  the  PhiL 
Mag.  Pebmary,  1853,  v,  76.) 
The  accompanying  Fig.  1,  representing  a  vertical  section  of  the  gaa 


Fio.  1. — Corbonio-ftcid  leni. 


lens  through  its  center,  will  serve  to  give  a  more  definite  idea  of  the 
action  it  exercises  ou  tbe  sound-waves  passing  through  it.  For  any 
small  area,  the  wave-&ODt,  at  Bome  distance  from  its  origin,  may  be  con- 
sidered as  practically  a  plane  surface,  and  1, 2, 3,  &c.,  (Fig.  1,)  may  rep- 
resent the  successive  positions  of  a  single  advancing  wave-front.  On 
entering  tbe  convex  surface  of  the  carbonic-acid  lens  at  its  central 
point  a,  tbe  wave-face  is  at  once  retarded,  and  successive  annuli  of  the 
wave  passing  tbe  surface  at  increasing  degrees  of  obliquity,  tbe  form  of 
the  wave-front  becomes  concave,  as  shown  at  3  and  4,  advancing  concen- 
trically according  to  the  law  of  normal  impacts,  with  a  oniform  tbongh 
retarded  velocity,  as  shown  at  4,  5,  6,  7,  &c.  On  emerging  first  from 
the  outer  margin  of  tbe  reversed  convex  surface  b,  tbe  wave-front  is 
accelerated  in  passing  into  the  common  air,  and  meeting  the  boundary 
of  the  same  obliquely  becomes  still  more  concAve,  as  shown  at  8,  9,  10, 
&c.  Advancing  concentrically,  its  impulses  converge  with  uniform 
velocity,  but  increasing  energy,  toward  a  focal  point,  /. 

It  is  obvious  that  if  this  convex  envelope  were  filled  with  hydrogen, 
the  action  would  be  Just  reversed,  as  shown  in  Fig.  2.  The  wave  of 
sound,  on  entering  the  convex  snrface  c,  would  be  accelerated  (com- 
mencing at  the  middle)  so  as  to  acquire  a  continuously  convex  front,  as 
shown  at  6,  6,  &c.  Passing  through  the  second  surface,  d,  and  being 
retarded  in  a  reverse  order,  the  wave-front  would  advance  with  an  in- 
creased convexity,  as  seen  at  8,  9,  10,  &c.,  giving  a  general  divergence 
of  the  sound-rays,  the  focus  being  negativ«. 
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It  follows  that  to  obtaiD  a  focal  coDvergeDce  by  means  of  a  hydrogen 
lens,  we  shoold  have  to  employ  a  concave  form,  as  shown  in  Fig.  3.    In 
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Fig.  S.— Hydrogen  lens,  (a.) 

this  case,  tbe  outer  annnlas  of  tbe  wave  on  entering  tbe  projecting  sur- 
face of  the  leua  jr,  as  at  4  and  5,  would  be  harried  forward  into  a  con- 
cave form,  as  shown  at  6  and  6,  having  a  general  center  of  convergence 
at  aboDt  e.    On  emer^ng  trom  the  second  surface,  &,  (supposed  here  to 


Fio.  3.— Hydrogon  lena,  (6.) 

be  a  plane,)  the  wave,  by  obliqne  retardation,  as  shown  at  7,  would  be 
somewhat  flattened,  as  at  8,  9, 10,  &c.,  extending  the  focal  point  of  eon- 
vergence  to/.  l?heeffectof  a  double  concave  surface  to  the  lens  would 
be  to  shorten  the  focal  distance  according  to  the  degree  of  concavity. 

2. — ^BEFBACTIOH  FROM  INEQDALITT  OF  WIND. 

In  1867,  Prof.  O.  Q.  Stokes  showed  that  differences  of  motion  in  the 
air  must  exert  a  bending  iuflaeoce  on  the  beams  of  sound,  and  that  this 
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deflectaon  presented  the  only  satisfactory  explanation  of  the  familiar 
fact  of  observation  that  soand  is  nsnally  beard  many  times  farther  in 
the  direction  of  a  wind  than  in  a  direction  opposed  to  its  action.  His 
explanation  of  this  phenomenon  is  as  follows : 

"Ifweimaginethe  whole  mass  of  air  in  theneighbonrhood  of  the  source 
of  distarbaoce  divided  into  horizontal  strata,  these  strata  do  not  all 
move  with  the  same  velocity.  The  lower  strata  are  retarded  by  friction 
against  the  earth,  and  by  varions  obstacles  they  meet  with ;  the  npper 
by  friction  against  the  lower,  and  so  on.  Hence  the  velocity  increases 
from  the  gronnd  upward,  conformably  with  observation.  This  difference 
of  velocity  disturbs  the  spherical  form  of  the  sonnd-wave,  tending  to 
make  it  somewhat  of  the  form  of  an  ellipsoid,  the  section  of  which,  by  a 
vertical  diametrical  plane  parallel  to  the  direction  of  the  wind,  is  an 
ellipse  meeting  the  gronnd  at  an  obtase  angle  on  the  side  toward  which 
the  wind  ia  blowing,  andanacnteangleoutheoppositeside.  Now  sonnd 
tends  to  propagate  itself  in  a  direction  perpendicular  to  the  sonnd-wave ; 
and  if  a  portion  of  the  wave  is  intercepted  by  an  obstacle  of  large  size, 
the  space  behind  is  left  in  a  sort  of  sonnd-shadow,  and  the  only  sound 
there  heard  is  what  diverges  from  the  general  wave  after  passing 
the  obstacle.  Hence,  near  the  earth,  in  a  direction  contrary  to 
the  wind,  the  soand  continually  tends  to  be  propagated  npward, 
and  consegnently  there  is  a  continaal  tendency  for  an  observer  in 
that  direction  to  be  left  in  a  sort  of  sonnd-shadow.  Hence,  at  a 
sufficient  distance,  the  soand  otjght  to  be  very  much  enfeebled ;  bnt 
near  the  soarce  of  disturbance  this  cause  has  not  yet  had  time  to  oper- 
ate, and  therefore  the  wind  produces  no  sensible  efTect,  except  what 
arises  from  the  augmentation  in  the  radius  of  the  sound-wave,  and  this 
is  too  so&n  to  be  perceptible.  In  the  contrary  direction — that  is,  in  the 
direction  toward  which  the  wind  is  blowing — the  sound  tends  to  propa- 
gate itself  downward,  and  to  be  reflected  &om  the  surface  of  the  earth  ; 
and  both  the  direct  and  r^ected  waves  contribute  to  the  effect  per* 
ceived."— (iJcp.  Brit.  Assoc.,  1857,  xivii,  p.  23  of  Abstracts.) 


Fio.  4. — Vfutol  left'octioD. 
This  action  may  be  illustrated  by  Fig.  4,  in  which  the  larger  arrow 
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above  ioclicates  the  direction  and  force  of  the  wind,  and  the  two  smfiller 
arrows  below  the  diminiabed  loroe  of  the  wiod  Id  the  same  direction,  by 
reason  of  the  increasing  resistance  and  retardation  toward  the  surface 
of  the  earth.  The  result  Is  a  flattening  of  the  waves  at  the  left  side 
and  a  swajing  of  the  waves  forward  on  the  right  side,  thus  giving  the 
radial  lines  or  soond-beams  a  carved  form,  (as  shown  by  the  lower  lines 
{ i  and  i  k,)  these  being  always  perpendicalar  to  the  wave-faces.  As 
this  cnrvatnre  or  refraction  is  necessarily  upward  against  the  nneqnal 
wind  and  downward  in  the  direction  of  the  wind,  an  observer  at  k  will 
bear  with  great  distinctness  the  sound  emanating  ftom  i,  while  an  ob- 
server on  the  other  side  at  J  will  bear  nothing,  by  reason  of  the  sound- 
beams  being  tilted  above  his  head.  By  rising  to  an  elevation,  as  at  I, 
the  observer  will  bear  the  sound  as  well  against  the  wind  as  with  it. 
v-'^It  is  not  a  little  sorprising  that  an  explanation  of  a  well-marked  and 
puzzling  phenomenou,  so  elegant  and  so  conclusive  as  that  promulgated 
by  Professor  Stokes,  should  have  remained  for  fifteen  years  unnoticed 
ftnd  nnthonght-of  by  the  scientific  world.  When  in  1865  Professor 
Henry  disoovei^  that  "  a  sound  moving  against  the  wind,  inaudible  to 
the  ear  on  the  deck  of  a  schooner,  was  heard  by  ascending  to  the  mast- 
head, this  remarkable  fact  at  first  suggested  the  idea  that  sound  was 
more  readily  conveyed  by  the  upper  current  of  air  than  the  lower." 
And  this  general  idea  seemed  confirmed  by  the  observation  that  with 
the  upper  and  lower  oorrenta  at  variance  the  upper  wind  appeared  to 
mostfbvor  the  sonnd.  Nor  was  it  till  early  in  1872  that  the  full  signifi- 
cance of  all  this  became  apparent  on  first  learning  of  the  explanation 
given  by  Professor  Stokes.  And  yet  daring  tbe  same  series  of  obser- 
vations. Professor  Henry  discovered  that  the  velocity  of  wind  io  the 
higher  regions  of  the  air  was  much  greater  than  in  the  lower  regions. 

In  like  manner.  Professor  Reynolds  having,  in  the  spring  of  1871, 
Independently  arrived  at  the  same  theory,  and  nndertakeu  a  series  of 
experiments  and  observations  in  this  direction,  remarks:  "I  had  just 
reached  the  point  of  making  eucb  tests,  when  I  discovered  that  the 
same  views  bad  been  propounded  by  Professor  Stokes  so  long  ago  as 
1857."— (Proc.  R.  S.,  1874.)  Professor  Reynolds  made  tbe  decisive 
observations  that  in  tbe  direction  of  tbe  wind,  the  sound  of  a  bell  conld 
be  as  well  heard  at  a  distance,  with  tbe  bead  depressed  as  when  stand- 
ing; while  against  the  wind,  the  sound  at  no  great  distance  ceased  to 
be  heard,  passing  over  the  head,  and  conld  be  regained  in  full  force  by 
elevation.  It  was  found  also  that  tbe  elevation  required  to  reach  the 
lowest  sound-beam  increased  with  tbe  distance. 

If  we  suppose  the  wind  near  the  surface  of  the  earth  (or  at  6  feet 
above  it)  to  be  moving  at  the  rate  of  six  miles  per  hoar,  (one  mile  in  10 
minutes,  or  8.8  feet  per' second,)  and  at  the  elevation  of  1,000  feet  to  be 
moving  in  tbe  same  direction  with  Just  double  the  velocity,  then  a  ver- 
tical wave-front  of  sonnd  in  moving  i.7  seconds,  or  one  mile,  against 
sach  wind  would  be  retarded  41  feet  near  the  ground,  and  82  feet  at 
the  height  of  1,000  feet.    This  difference  of  41  feet  woald  so  tilt  tbe 
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wave-foce  backward  tbat  a  lice  perpendicular  to  it  wonid  have  ao  ap> 
ward  direotioD  of  about  2'^  21';  or,  an  arc  described  witb  a  radios  of 
24.39  miteB  wonld  repreB6iit  approximately  the  upward  CDrvatnre  of  a 
horizontal  sound-beam,  whereby  at  the  distauce  of  a  mile  it  would  be 
lifted  up  about  108  feet  A  wave-front  of  sound  moving  in  the  direction 
of  the  wind  wonld,  of  coarse,  be  correspondingly  accelerated  above^ 
and  the  beam  bent  downward  in  a  similar  arc 

A  wind  blowing  along  the  face  of  an  extended  bloff  or  clifT,  being  re- 
tarded near  the  same  by  ftiction,  would,  in  a  similar  manner,  cause  » 
sound  originating  near  it  to  be  laterally  refracted  toward  the  wall  in 
the  direction  of  the  wind,  and  from  it  in  the  opposite  direction. 

When,  iiom  any  cause,  the  upper  wind  should  move  more  sluggishly 
than  the  lower  wind,  as  sometimes  occurs,  the  lines  of  re&action  above 
indicated  would  be  reversed,  and  we  should  have  the  exceptional  case 
of  sonnd  being  favored  by  an  opposing  wind,  and  vice  versa. 

This  very  simple  principle  of  vental  refraction  has  thus  a  wide  prac- 
tical range,  aud  the  variety  of  its  applications  is  limited  only  by  that 
of  the  actual  differences  In  force  and  direction  of  the  winds.  In  short, 
in  the  case  of  any  divergence  between  the  npper  and  lower  currents,  ic 
whatever  direction,  there  will  be  but  two  lines  of  no  re&action.  In  all 
other  directions,  a  positive  or  a  negative  resultant  must  to  some  degree 
disturb  the  direction  of  the  acoustic  ray. 

In  consequence  of  the  slight  internal  friction  [or  "  viscosity  ")  of  air^ 
the  shadow-line  is  not  usually  very  sharply  defined.  Wave-impulses  act- 
ing laterally  on  the  adjacent  air  cause  the  sound  to  be  feebly  heard  within 
the  shadow-line ;  and  the  sound-beam  is  thus  practically  diffracted 
around  an  obstacle  to  an  extent  which  is  probably  some  function  of  ltd 
intensity  or  energy.  The  effect  of  this,  in  the  case  of  a  refracted  beam, 
is  to  diminish  somewhat  its  apparent  curvature,  and  thus  to  render  an 
uplifted  sound  sensible  to  a  greater  distance  than  it  would  be  on  a  merely 
geometrical  theory,  or  without  such  marginal  diffusion. 

From  the  same  cause  the  following  practical  results  follow  :  1st.  A 
continuous  sound,  as  of  a  horn  or  steam- whistle,  requires  at  a  distance 
a  short  but  appreciable  interval  (a  second  or  more)  to  be  heard  with  its 
full  power ;  2d.  Hence,  with  adverse  winds,  sounds  of  single  impulse, 
as  those  of  bells  and  gnns,  are  more  refracted  than  continuous  sounds, 
whose  initial  impulses  are  re-enforced  by  rhythmic  successions,  giving 
them  greater  persistence  of  force  and  direction  ;  3d.  It  is  aunecessary  to 
add  that  sounds  under  such  circumstances  (with  beams  of  convex  cur- 
vature) can  be  heard  to  a  greater  distance  when  originating  from  an  ele- 
vation, and  also  when  observed  from  an  elevation ;  4th.  It  is  probable 
that  sounds  of  high  pitch  are  more  refracted  than  mediom  tones  and 
those  of  lower  piteh. 

3.— BBFEAOTION  FEOM  INEQUALITY  OF  TEMPEEATUEE. 

In  1874,  Prof.  Osborne  Reynolds  pointed  out  a  third  practical  cause  of 
acoustic  refraction  in  the  differences  of  temperature  to  which  advancing 
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waves  of,  sound  are  frequently  sabjected.  He  remarks :  "Althoagh 
barometric  pressnre  does  not  affect  the  velocity  of  sonnd,  yet,  as  is  well 
known,  tbe  velocity  of  sonnd  depends  on  tbe  temperature,  and  every 
degree  of  temperatnre  between  32^  and  7(y>  adds  approximately  one  foot 
per  second  to  the  velocity  of  sonnd.  This  velocity  also  increases  with 
tbe  qnantity  of  moistnre  in  the  air ;  bnt  the  quantity  is  at  all  times  too 
small  to  produce  an  appreciable  result.  This  vapor  nevertheless  plays 
an  important  part  in  the  phenomena  under  consideration;  for  it  gives 
to  tbe  air  a  much  greater  power  of  radiating  and  absorbing  heat,  and 
tbas  renders  it  maoh  more  susceptible  of  changes  io  the  action  of  the 
sun.  ...  It  is  a  well-known  fact  that  the  temperatnre  of  tbe  air 
diminishes  as  we  proceed  npward,  and  that  it  also  contains  less  vapor. 
Hence  it  follows  that,  as  a  rule,  the  waves  of  sound  mast  travel  faster 
below  than  they  do  above,  and  thus  be  re&acted  or  turned  npward." — 
{Proc.  B.  S.,  1874.) 

Professor  Beynolds  cites  observations  showing  that  on  a  caim  clear 
day  in  July,  1S73,  while  the  snn  was  shining  with  great  power,  load 
aoands  which  could  be  heard  bnt  two  or  three  miles  were  heard  several 
times  this  distance  toward  evening  after  the  snu  had  become  obsoared 
with  clouds.  "Here  we  see  that  the  very  conditions  which  actually 
diminished  tbe  range  of  sound  were  precisely  those  which  would  caase 
the  greatest  lifting  of  the  waves." 

This  furnishes  a  satisfactory  explanation  of  the  familiar  fact  that 
sonnds  heard  during  the  day-time  to  comparatively  short  distances  {es- 
pecially in  summer  and  with  still  air]  are  aadible  many  times  as  far  in 
the  night  "  Hnmboldt  could  hear  the  falls  of  Orinoco  three  times  as 
loud  by  night  as  by  day  at  a  distance  of  one  league ;  and  he  states  that 
tbe  same  phenomenon  has  been  observed  near  every  waterfall  in 
Enrope."  Humboldt  also  remarked  that  the  heating  efFect  of  the  sun 
was  so  great  that  "  all  distant  objects  bad  wavy  undulating  outlines, 
the  opticfd  effect  of  the  mirage.  iNot  a  breath  of  air  moved  tbe  dust- 
like  sand.  The  sun  stood  in  the  zenith." — ( Views  of  Nature,  Bohn's  ed., 
p.  200.)  Dr.  Gregory,  in  his  ezperiments  on  sound,  undertaken  in  1821, 
observed  that,  on  January  9,  in  the  evening,  with  no  wind  stirring, 
"  the  sound  of  the  same  charge  fired  from  the  same  musket  was  heard 
much  more  intensely  on  this  clear  frosty  night  than  in  the  day-time  of 
Janoary  3,  at  the  same  distance,  3,600  feet."— (PAtl.  Mag.,  1824,  Iziii, 
404.) 

Fig.  5  illustrates  this  effect  of  heated  lower  strata  of  air  iu  tilting 
up  the  beams  of  sound  in  all  directions.  If  we  suppose  the  horizontal 
lines  to  mark  spaces  upward,  of  100  yards  each,  into  which  the  air  is 
arranged  by  strata  of  diminishing  temperatures  of  3  degrees  each,  bat 
increasing  more  rapidly  near  tbe  surface,  (76o,  70°,  67°,  64°,)  then  near 
tbe  ground  (at  76°)  the  horizontal  sound-beams  will  travel  5  feet  per 
secoud  (or  23.5  feet  per  mile)  faster  than  at  tbe  line  n  of  70<>,  or  tbe 
height  of  300  feet ;  at  this  line,  3  feet  per  second  (or  14  feet  per  mile) 
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faster  than  at  the  line  o  of  67°,  or  tbe  height  of  600  feet ;  and  aj;  this  line 
the  same  gaantity  faster  than  at  tbe  line  p  of  64°,  or  the  height  of  900 
feet.  The  result  is  that  a  vertical  wave-front  900  feet  deep  would,  at 
the  distauce  of  oue  mile,  be  advaoced  at  its  lower  part  more  than  SI  feet 
beyond  its  upper  part,  making  an  angle  of  about  3^° ;  and  the  corres- 
poodiog  upward  eorvature  of  the  lower  souud-beams  emanating  from 
m  (the  versed  sine  of  this  are)  wonid  amooot  to  about  150  feet. 
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Fio.  S.— ThennAl  reftaation. 


If  the  temperatoie  of  the  lower  strata  of  air  were  found  to  increase 
only  at  half  the  rate  above  assumed,  the  lower  sound-beams  from  m 
would  be  lifted  one  hundred  and  fifty  feet  in  about  two  miles.  If  the 
differences  of  temperature  were  reduced  to  one-fourth,  this  amount  of 
upward  tilt  would  be  reached  In  about  four  miles,  &c. 

From  this  it  is  apparent  that  temperature-refraction — tbe  upward 
"  dishing"  of  the  lower  sheet  of  sound  by  the  overheating  of  tbe  lower 
air — is  not  only  a  real  phenomenon,  bnt  that  in  quantity  it  introduces 
a  very  considerable  amount  of  disturbance  in  the  direction  of  sound, 
and  thus  impairs  seriously  its  audibility  at  any  great  distance  on  the 
surface  of  the  earth. 

In  further  illustration  of  the  same  principle,  no  less  notable  is  the 
converse  effect  of  an  excess  of  cooling  in  the  lower  strata,  occasionally 
noticed.  Professor  Ueynolds,  continuing  his  researches  "  On  the  re- 
fraction of  soond,**  during  the  summer  of  1875,  found  that,  on  the  19th 
of  August,  "  after  three  weeks  of  cold  and  windy  weather,"  tbe  sea 
and  the  adjacent  air  being  chilled  considerably  below  the  average  or 
upper  temperature,  sound  passing  over  the  water  reached  tbe  observers 
in  a  boat  with  such  remarkable  clearness  that  "  guns,  and  on  one  occa- 
sion the  barking  of  a  dog,  on  tbe  shore,  eight  miles  distant,  were  dis- 
tinctly beard,  as  were  also  the  paddles  of  a  steamer  fifteen  miles  dis- 
tant. The  day  was  perfectly  calm  j  there  was  no  wind ;  the  sky  waa 
quite  clear,  and  the  sun  shining  with  great  power."  The  significant 
circumstance  Is  recorded  that  "  all  the  time  distant  objects  loomed  con- 
siderably, i.  e.,  appeared  lifted."  In  this  case,  "  the  diminution  in  the 
temperatnre  of  tbe  air  being  downward,  the  sound  instead  of  being 
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lifted  as  it  nsoally  is,  was  brongbt  down,  and  thos  inteosifled  at  tbe 
surface  of  the  water,  which,  being  perfectly  smooth,  was  thus  converted 
into  a  sort  of  whiBperiDg-gallery." — [Proe.  B.  8.,  1S76.) 

This  action  is  illastrated  by  Fig.  6,  in  which  the  t«mperatnre  of  the 
air  below  the  horizontal  line  q  r,  being  gradually  less  toward  the  earth 
than  above  the  line,  the  soand-waves  originatiDg  at  «  are  shortened  latr 


Fio.  6. — Refraction  by  ooM. 

erally  (or  in  the  direction  of  the  lower  rays)  ahont  one  foot  per  second 
for  each  degree  of  refrigeration,  and  tbe  sonnd-beams  (always  perpen- 
dicnlar  to  the  waves)  are  thus  gradoally  bent  downwturd. 

The  remarkable  distances  to  which  sonnda  have  sometimes  been 
heard  in  Arctic  regions  receive  here  a  satisfactory  explanation.  "  Lien- 
tenant  Foster,  in  the  third  polar  expedition  of  Captain  Parry,  found 
that  he  coald  hold  a  conversation  with  a  man  across  the  harbonr  of  Fort 
Bowen,  a  distance  of  6,696  feet,  or  aboot  a  mile  and  a  qnarter." — (Sir  J. 
Herschel,  Sound,  sect.  21.)  The  same  antbor  remarks  of  tbe  polar 
regions :  ■*  In  consequence  of  the  intense  cold  of  tbe  icy  surface,  con- 
trasted, as  it  sometimes  is  in  summer,  with  the  warmth  of  the  air,  the 
phenomena  of  atmospheric  refhwtion  are  exaggerated  in  these  regions 
in  a  most  extraordinary  manner ;  the  forms  of  ice-bergs,  rocks,  etc.,  are 
seen  drawn  up  in  vertical  altitude,  ^nd  spread  ont  at  their  apparent 
summits  laterally,  so  as  to  present  no  resemblance  to  their  real  form." — 
(Sir  J.  Herschel,  Physical  Geography,  sect.  98.)  From  which  we  learn 
that  the  optical  deportment  of  the  air  may  very  often  be  accepted  as  an 
index  of  its  aconstic  condition. 

In  the  play  and  iDt«raction  of  these  two  great  and  prevalent  modes 
of  acoustic  re&action — that  resulting  from  co-existent  differences  of 
wind  in  varying  directions  and  that  from  co-existent  differences  of  tem- 
perature— whether  re-enfoicing  or  checking  each  other,  or  leaving  a  dif- 
ferential resultant,  we  have  abundant  opportunities  to  exercise  the 
judgment  and  discrimination  of  the  most  diligent  observers.  Professor 
Beynolds  noticed  that  on  some  clear  nights  in  May  and  June,  1876, 
when  a  heavy  dew  indicated  considerable  refHgeration  at  tbe  snr&ce, 
*'  the  sound  could  invariably  be  beard  as  far  against  a  light  wind  as 
with  it,"  showing  that  the  upward  refraction  firom  wind  was  completely 
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€oanteracted  by  the  downward  refraction  from  dimination  of  tempera* 
tore.  This  wae  observed  not  to  be  the  case  when  the  cloadiness  of  the 
night  prevented  terreelrial  radiation  and  the  deposition  of  dew.— (Proc 
E,  S.,  1876.) 

It  has  thns  been  shown  in  the  course  of  this  discussion,  that  while 
the  re&action  of  soaod  as  illnstrated  by  gas  leases,  still  retains  its 
original  interest  as  a  striking  ctass-experimeot^  the  far  more  important 
examples  of  acoostio  refraction  constantly  presented  by  the  infinitely 
varied  conditions  of  differing  air-cnrrents  and  of  differing  air-tempera- 
tares,  have  antil  very  recenljy,  attracted  no  attention,  and  their  prac- 
tical significance  has  been  strangely  overlooked. 


;ti  by  Google 


ON  THE  ORGANIZATION  OF  LOCAL  SCIENTIFIC  SOCIETIES. 


A  letter  from  Frofsssor  Henry,  Secretary  of  the  Smithsonian  Institution. 

*  ■  *  "  Id  answer  to  yoar  question,  as  to  the  plan  of  organi- 
zation and  operation  of  a  BOienti&c  association,  I  sobmit  the  following : 

"  The  object  of  your  society  being,  aa  yon  inform  me,  to  cnltivate  '  soi< 
entiflo  taste  and  knowledge  among  its  members,'  this  olyect  shoald  be 
kept  constantly  in  view,  and  care  foe  taken  that  it  be  not  interfered  with 
by  a  tendency  to  waste  tbe  time  of  the  meetings  in  the  discassion  of 
irrelevant  matters,  especially  those  which  relate  to  the  govemmeat  and 
organization  of  the  establishment.  I  have  been  a  member  of  several 
societies  which  failed  to  effect  their  object,  by  endless  discussions  on 
points  of  order  or  propositions  as  to  the  constitntion  and  by-laws. 
There  is  in  this  country  a  tendency  to  express  little  thought  in  many 
words,  to  cultivate  a  talent  for  debate,  or  the  art  of  making  the  worse 
appear  tbe  better  cause,  which  is  by  no  means  favorable  to  either  the 
increase  or  the  diffusion  of  knowledge.  The  object  of  your  society  is  not 
that  of  a  mere  debating  club,  but  that  of  an  establishment  for  the  real 
improvement  of  its  members  in  knowledge  and  wisdom, 

"It  has  been  from  tbe  first  the  policy  of  the  Institution  to  encourage  the 
establishment  of  snch  societies,  on  account  of  tbe  great  advantage  they 
are  to  their  members  in  the  way  of  intellectnal  and  moral  improvement, 
as  well  as  in  the  way  of  positive  contributions  to  science. 

"  Such  an  association  is  an  important  organization  for  tbe  advance  of 
adult  education,  and  the  diffusion  of  interesting  and  useful  knowledge 
throughout  a  neighborhood.  The  society  mast,  however,  be  under  the 
care  of  a  few  enthusiastic  and  industrious  persons ;  it  should  adopt  the 
policy  of  awakening  and  sustaining  the  interest  of  tbe  greatest  num- 
ber of  persons  possible  in  its  operations,  and  for  this  purpose  the  meet- 
ings must  be  rendered  attractive;  care  should  be  taken  to  provided 
series  of  short  communications  on  various  subjects,  on  which  remarks 
should  be  invited  after  they  have  been  read ;  clergjrmen,  lawyers,  physi- 
cians, fiarmers,  mechanics,  and  others  should  all  be  pressed  into  the 
service,  and  e4ch  solicited  to  contribute  something,  tbe  object  being  to 
make  the  specif^  knowledge  of  each  the  knowledge  of  all.  I  once 
belonged  to  a  society  conducted  on  this  plan,  which  is  still  in  existence, 
and  of  which  I  had  the  pleasnre  of  attending  a  meeting  about  ten  years 
ago ;  and  by  way  of  Ulustrating  what  I  have  said,  permit  me  to  mention 
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tbe  proceedings  on  the  occasion  in  goestion.  First  a  nnmber  of  tniner- 
alogtcal  specimens  were  presented  and  described,  next  a  short  paper 
was  given  oo  the  local  geology  of  the  vicinity,  and  then  a  brief  lectnre 
on  astrology,  in  which  the  process  of  casting  nativities  was  described. 
This  last  sabject,  which,  on  first  thought,  might  appear  beyond  the 
capacity  of  the  m^ority  of  an  ordinary  audience,  proved  to  be  a  sonrce 
of  interesting  remarks,  in  which  nearly  all  participated.  This  arose 
from  tbe  fact  that  astrological  ideas  and  usages  survive  in  modern  civil- 
ization, and  each  one  was  enabled  to  give  an  example  of  ideas  and  usages 
still  existing  in  different  part«  of  the  country,  as  to  the  influence  of  tbe 
moon  in  various  processes  of  agriealture,  on  disease,  and  even  in  relation 
to  the  survival  of  astrology  in  our  language,  and  general  superstitions. 

"  The  farmer  should  be  encouraged  to  bring  to  the  meeting  specimens 
of  the  varioos  botanical  productioos  which  he  meets  in  with  agricul- 
tural operations,  as  well  as  specimens  of  tbe  different  soils  of  whicb  his 
farm  is  composed.  These  should  be  referred  to  a  committee,  and  their 
names  and  peculiarities  given  at  a  subsequent  meeting.  If  a  plant  or 
a  mineral  or  an  animal  is  unknown  to  any  member  of  tbe  association 
a  specimen  of  it  may  be  sent  to  this  Institution,  where  it  will  be  ex- 
amined, and,  after  being  properly  labeled,  returned. 

"  The  mechanic  should  be  encouraged  to  give  accounts  of  the  processes 
which  he  employs,  or  of  any  facts  which  be  may  have  observed  of  special 
interest  in  the  course  of  bis  operations. 

"  In  short,  all  the  members  should  bo  induced  to  observe,  and  also  be 
instructed  as  to  tbe  method  of  observation.  It  is  of  vast  importance  to 
an  individual  that  he  be  awakened  to  tbe  consciousness  of  living  in  a  ani- 
verse  of  most  interesting  phenomena,  and  that  one  very  great  diSerence 
between  individuals  is  that  of  eye«  and  no  eyes. 

"What  I  have  said  relates  to  the  uses  of  a  local  society  in  tbe  improve- 
ment of  its  members;  but  the  importance  of  an  establishment  of  this 
kind  should  not  be  confined  to  tbe  mere  diffution  of  knowledge.  It 
should  endeavor  to  advance  science  by  co-operating  with  other  societies 
in  the  institution  and  encouragement  of  original  research.  Tbns  it 
can  make  collections  of  tbe  flora  and  fauna,  of  the  fossils,  rocks,  min- 
erals, &c.,  of  a  given  region,  of  which  the  location  of  the  society  is  the 
center,  and  thereby  contribute  essentially  to  tbe  knowledge  of  tbe  gen> 
eral  natural  history  of  the  continent.  It  can  also  make  explorations  of 
ancient  remains  and  collect  and  preserve  tbe  specimens  of  the  stone-age, 
which  still  exist  in  many  parts  of  onr  coantry,  and  to  which  so  much 
interest  is  at  present  attached.  Further,  it  can  indnce  its  members  to 
make  records  of  meteorological  phenomena,  many  of  which,  of  great 
interest,  can  be  made  without  instruments,  such  as  the  times  of  the 
beginning  and  ending  of  storms,  the  direction  of  tbe  wind,  the  first  and 
last  frost,  the  time  of  sowing  and  harvesting,  ^e  appearance  and  dis- 
appearance of  birds  of  certain  kinds,  the  time  of  the  blossoming  and 
ripening  of  various  fruits,  &c. ;   and,  as  soon  as  the  means  of  the 
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establishmeDt  will  afford,  a  seriea  of  meteorological  obaervatioD  should 
be  entered  apoa  with  a  perfect  set  of  instruments. 

"  Id  order,  however,  to  give  still  greater  int^reat  to  the  society,  it  sbonld 
ma&e  arrangements  in  due  time  for  the  poblication  of  its  proceedings, 
to  be  exchanged  for  the  transactioDS  of  other  societies  at  home  and 
abroad,  the  foreign  exchange,  if  desired,  to  be  made  through  this  Insti- 
tation. 

"  I  beg  leave  to  assure  you  that  the  Smithsonian  Institatiou  will  be 
happy  to  co-operate  with  yonr  society  in  every  way  in  its  power." 
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ISTEENATIONAL  CODE  OF  gYMBOLS  FOR  CHARTS  OF  PRE-HIS- 
'  T0RIC-ARCH«010GY. 


nUMSLATBD  BY  OnS  T.  MaBON. 


[From  the  aapplement  to  the  eleventh  namber  of  Hat^rionx  pour  I'HiBtoire  Primitive 
et  Nfttanlle  de  I'Homme,  1876.] 

Mao;  systems  of  symbols  for  urcbieological  obarts  have  been  devised 
by  tbose  engaged  in  this  stndy.  They  have  &iled  to  become  popniar, 
becaose  tbey  were  understood  only  in  the  idiom  wherein  tbey  were 
written,  or  they  have  been  so  mixed  ap  with  geology  on  the  one  band 
and  with  history  proper  on  the  other,  as  to  become  far  too  complex  for 
popular  086. 

The  first  attempt  to  invent  a  set  of  international  symbols  was  made 
'  by  the  Aicheeologioal  Section  of  the  Scientifio  Association  of  Oracow, 
in  the  appointment  of  a  commission  for  this  object,  with  Oonat  A. 
Przedzieoki  as  its  president.  This  distingalsbed  scholar  presented  to 
the  fifth  session  of  the  International  Congress  of  Anthropology  and 
'  Prehistoric  Archeology,  held  at  Boulogne,  1871,  a  fnll  report  of  the 
results  of  the  labors  of  this  commission.  It  will  be  found  in  the  report 
of  that  meeting. 

A  committee  was  appointed  to  examine  and  to  report  upon  this  paper. 
The  committee  was  composed  of  MM.  E.  Gartailhac,  0.  Marinoui,  J.  da 
Silva,  H.  Hildebrand,  Oount  A.  Przedziecki,  V,  Schmidt,  and  Count  G-. 
Wurmbrand.  The  author  of  the  scheme  having  died  soon  afler  the 
meeting  at  Bonlogne,  the  committee  never  met,  and  the  project  was 
dropped. 

In  pursuance  of  the  learned  Pole's  labors,  M.  Ernest  Cbantre  pre- 
pared a  chart  of  a  portion  of  the  Bbone  basin,  with  a  new  system  of 
symbols.  This  chart  be  presented  to  the  next  meeting  of  the  Congress 
at  Stockholm,  1874.  At  the  session  of  August  14  the  congress  took 
into  consideration  M.  Cbantre'a  "  Projet  de  l^gende  intematiouaie  pour 
les  cartes  arcb^logiqnes  pr^bistonqnes,"  and  charged  its  executive 
committee  to  nominate  a  commission  to  discnss  the  project  and  to  fix 
npon  a  definite  system.  The  commission  consisted  of:  Capellini,  Italy; 
Desor,  Switzerland ;  Dopont,  Belgium ;  Engelhardt,  Denmark ;  John 
Evaus,  Great  Britain ;  H.  Hildebrand,  Switzerland;  Leemans,  Holland; 
P.Lerch,  Bassia;  G.De  Mortillet,  (although  absent,) France;  F.Bomer, 
Austria ;  Virehow,  Germany. 

r;,-,:cc.;,C00gIC 


222  ETHNOLOGY. 

The  commisBioiL  met  Aagaat  16,  and  selected  M.  Oapellini  ohairman. 
Their  first  act  was  to  add  M.  Ernest  Ohaotxe  to  their  oamber.  After 
a  long  and  animated  discassion  at  Stockholm,  a  subcommiseion  was 
appointed,  consisting  of  MM.  Mortillet  and  Ohantre,  to  prepare  an  inter- 
national code  of  symbols,  taking  into  account  the  discnssioDS  which  had 
taken  place.  In  addition  to  this,  the  commission  reserved  to  themselves 
iudividnally  a  period  of  three  months  in  which  to  prepare  and  send  in 
their  own  views. 

Papers  were  sent  by  MM.  Engelhard t,  John  Evans,  Leemana,  P.  Lerch, 
F,  Bomer,  and  Edward  Dapont,  who  also  transmitted  a  not«  from  M. 
Van  der  Maelen,  antbor  of  the  Archeological  Chart  of  Belgium. 

Aided  by  these  excellent  papers  and  by  the  learned  discnssion  at 
Stockholm,  the  snbcommiBsion  have  been  able  to  finish  their  honorable 
task. 

They  divide  their  work  into  three  chapters  : 
Chapter  I.  The  Charts. 
Chapter  II.  The  Symbols. 
Chapter  III.  The  Colors. 


CHAPTER  FIEST. 

THE  CHABTS. 
§  1.  Is^ecial  ohartt. 

Wherever  it  is  possible,  charts  prepared  especially  for  the  purpose  are 
decidedly  preferable. 

Scale. — In  choosing  the  scale  for  a  chart  we  mnst  be  governed  entirely 
by  the  purpose  in  view.  The  scale  will  vary  according  to  the  number 
and  variety  of  the  sites  which  we  design  to  indicate.  Generally,  a  large 
scale  is  preferable,  because  it  enables  ns  to  multiply  the  marks  of  location, 
and  to  make  them  more  exact  and  easy  of  identification  by  archaeologists 
who  wish  to  visit  the  monuments  and  to  become  acquainted  with  the 
facts.  The  large  scale  charts  are  inconvenient,  however,  in  two  respects. 
The  first  is  scientific.  They  cover  so  little  ground,  and  separate^the 
places  of  discovery  so  widely,  that  we  are  unable  at  a  single  glance  to 
observe  the  relations  of  the  parts  to  the  whole.  The  second  is  economic. 
In  enlarging  the  scale  the  price  increases  rapidly  in  proportion.  This 
natoially  diminishes  the  number  of  purchasers,  and  consegaently  retards 
the  progress  of  science.  In  choosing  onr  scale  we  mnst  bear  in  mind 
these  two  facts.  If  we  desire  to  exhibit  a  small  locality  in  minute  detail, 
a  large  scale  is  preferable.  If  we  wish  to  give  a  comprehensive  view  of 
a  large  district,  a  small  scale  is  best  In  fulfltling  these  conditions,  other 
things  being  equal,  that  scale  is  best  which  is  most  favorable  to  the  pur- 
chaser. 

Topography, — ^In  an  archfeological  chart  it  is  not  necessary  to  m&ke  the 
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topograpby  sb  promineDt  as  in  a  geographical  chart.  Where  the  topog- 
raphy is  too  marked  the  archaeological  signs  are  obscured,  the  signs  and 
the  colors  not  being  safBciently  distiDguishnble.  InJeed,  it  is  possible 
that  the  dark  shade  of  the  topographical  portions  might  reodcr  the  exact 
location  of  the  archaeological  symbols  impracticable. 

In  remedying  this  inconvenience,  we  mast  not  go  to  the  other  extreme 
and  efi^Lce  the  topography  so  completely  as  to  render  it  difficult  to  lay 
down  the  symbols.  The  chart  is  also  in  this  way  rendered  so  pale  as  to 
be  disagreeable  to  the  eye.  But  that  which  is  still  more  misleading  is 
the  impossibility  in  such  cases  of  appreciating  certain  laws  of  arcbeeo- 
logical  distribution  in  relation  to  valleys,  plateaus,  plains,  mountains, 
forests,  aud  marshes.  The  best  plan  is  to  have  the  chart  contain  all  the 
topographical  data,  bat  in  feeble  tints.  The  sheet  should  be  printed  in 
a  legible  manner,  in  a  gray,  bistre,  or  sepia  color,  rather  than  in  black. 

Routes  and  names  of  places. — In  charts  designed  specially  for  prehis- 
toric archeology,  the  highways,  railroads,  and  even  byways,  might  be 
laid  down.  These  are  indispensable  in  locating  the  explorations  of  the 
country,  in  directing  to  special  diggings,  and  in  guiding  arch^ologists 
who  wish  to  visit  the  sites.  These  indications  of  roads  would  be  disad- 
vantageous ODly  iu  cases  where  we  wish  to  trace  the  ancient  highways, 
aud  even  then  this  objection  might  be  obviated  by  the  use  of  different 
colors  for  different  epochs.  As  to  the  names  of  places,  it  is  not  neces- 
sary to  give  any  in  addition  to  those  which  belong  to  antiquities,  with 
the  exception  of  a  tew,  perhaps,  which  are  Indispensable  as  points  of  ref- 
erence in  guiding  oar  study  of  the  chart. 

§  2.  Qovemment  ekarts. 

The  execation  of  a  special  chart  is  very  expensive.  Very  often,  most 
tVequently,  indeed,  one  does  not  possess  the  means  to  have  them  drawn 
aod  engraved.  In  such  cases  one  must  have  recourse  to  charts  already 
accessible.  They  are  not  very  expensive,  although  they  are  often  over- 
charged with  other  matters.  Sometimes  we  have  the  good  fortune  to 
possess  such  a  map  as  that  of  the  French  commission,  which  is  not  thus 
marked  up.  We  have  in  such  a  case  only  to  pat  the  letters  or  the  sym- 
bols where  we  wish  them. 

These  chart  reports  may  be  had  not  only  of  whole  districts,  bat  of 
small  sections.  These  sheets  may  be  combined  in  any  way,  or  a  speciid 
district  may  be  made  up  by  cutting  parts  from  two  or  three  charts. 
N'eaily  all  enlightened  countries  have  excellent  charts  on  a  large  scale, 
which  can  be  easily  obtained. 
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Sach  are,  for  example,  those  of  the  following  table : 


Country. 

leak. 

Sb»U. 

Country.                         8c»le. 

Sbceta. 

essao 

144000 

ass 
S 

40000 
180000 

assooo 

432000 
BWHW 

woooo 

804000 
100000 
S50000 

31 

430 
TS 

38 
SI 

144000 
S88000 

SS400 

soooo 

350000 

laaooo 

UWODO 

iieooo 

lOOOOO 

SOOOOO 
100000 

30000 

MOOOO 

IM 

CHAPTER   SECOND. 


THB   SYUBOLS. 


§  1.  Qvalitieg  of  the  gymboU. 

The  symbols  of  prehistoric  archaeology,  in  order  to  become  general  aod 
international,  ought  to  be — 

1.  Simple. — They  must  be  as  simple  as  possible,  so  that  tbey  can  be 
traced  npon  a  chart  by  any  one,  evea  if  he  have  no  experience  in  draw- 
ing. Simplicity  is  necessary,  not  only  for  the  making  of  the  symbol,  but 
still  more  for  its  easy  reading.  Complicated  signs  take  np  too  much 
room,  and  are  too  difficult  to  draw  with  accuracy. 

2.  Trenchant, — They  must  be  distinct,  one  A'om  aDother,an  indispensa> 
ble  eonditiou  to  the  easy  and  rapid  reading  of  the  chart.  They  ought 
to  present  the  greatest  diversity  possible  consistent  with  simplicity. 

3.  Special. — They  should  not  be  those  already  in  use  for  other  purposes, 
especially  in  general  topography.  For  example,  the  small  circle  would 
be  an  excellent  sign  for  prehistoric  stations,  but  since  It  is  in  ase  for 
actual  stations,  cities,  towns,  villages,  &o.,  ac4M>rding  to  the  scale,  it 
must  be  rejected.  Its  employment  would  render  the  distinction  of  pre- 
historic sites  impossible  in  cases  where  only  black  color  is  used. 

4.  Universal. — They  mast  be  recognizable  by  all  nations.  This  rejects 
the  employmeutof  initial  letters — words,  and  consequently  initial  letters, 
varying  in  different  langnages. 

5.  Mnemonic. — ^Tbey  must  call  to  mind  the  object  which  they  repre- 
sent. Count  Alexander  Przedziecki,  in  his  series  of  symbols,  proposed 
at  Boalogne,  introduced  such  signs  as  a  human  skull,  a  stag's  horn,  a 
little  house  on  piles,  &c.  While  the  mnemonic  character  has  been  re- 
tained, the  symbols  have  been  laid  aside  as  too  difficult  to  draw. 

6.  Multipliable. — It  is  impossible  to  limit  in  an  absolute  manner  the 
number  of  symbols.  It  ought  to  be  larger  or  smaller,  according  to  the 
scale  of  the  chart,  aod  the  simplicity  or  complexity  of  each  separate  work. 


STUBOLS   FOB  CHARTS  OF  PBE-HISTOSIC  ABCH^OLOQT,    225 

The  signs  should  form  a  species  of  alphabet,  ont  of  which  new  words 
might  be  created  when  the  occasioo  arises.  With  this  in  view,  we  have 
distribated  tbein  into  three  seriei^,  snfBcient  for  all  oar  needs :  the  radt- 
eaUf  fAe  deritatives,  and  the  complementaries. 

^  2.  Radical  symbol. 

The  radicals  are  the  simplest  symbols,  characterizing  general  facts, 
the  snlieatpoints  of  prehistoric  archaeology.  Thejcau  be  modiHed  easily. 
and  so  combined  as  to  form  new  symbols,  more  or  less  namerous,  as  the , 
case  may  demand.    iNine  radical  symbols  will  suffice  for  the  prehistoric. 


a 
A 


Cavern,  soaterrain,  shelter, 
Menbii,  pillar,  standing-stoue. 


7~~^  Dolmen,  all^e-converte. 
£2^  Tnmalns,  moond. 
^  ,  y  Sepoltare,  human  remains. 
I    i    Gamp,  entrenchment,  oppidum, 
rrm    Palaatte,  pile-dwelUug. 
^     Discoveries,  stations,  hearths. 

1*     Mine,  qnarry,  digging. 

At  the  first  view  these  symbols  are  recognized  as  simple,  and  tbey  '' 
can  be  made  universal.  They  are  as  trenchant  as  possible.  The  only 
ones  which  have  any  resemblance  are :  cavern  and  tumnlns,  but  the 
former  is  a  portion  of  an  elongated  ellipse,  higher  than  wide,  the  other 
is  an  arc  of  a  circle,  and  much  wider  than  high ;  menhir  and  find,  both 
triangular,  bat  the  former  is  an  oblong  isosceles  triangle,  the  latter  is 
equilateral,  furthermore,  the  base  of  the  menhir  extends  beyond  the 
sides,  producing  a  very  marked  difterence;  dolmen  and  palaQtte,  in 
the  dolmen  there  are  two  supjiOTts,  visibly  inclined,  while  thei-e  are  four 
or  five  beneath  the  palafltte,  and  all  are  perpendicular.  Furthermore, 
the  upper  liae  or  table  of  the  dolmen  passes  by  the  support,  while  the 
vpper  line  of  the  palafltte  does  not.  They  are  special,  having  no 
analogues  in  ordinary  charts.  It  was  for  the  pnr]K>se  of  fnlflliiog  this 
condition  that  the  symbol  for  camp,  instead  of  being  a  closed  square,  is 
partly  open  on  one  side.  We  have  rejected  the  closed  square,  because  it 
is  often  employed  is  ordinary  charts  as  a  sign  for  a  castle  or  a  tower, 
and  the  square  entirely  open  on  one  side  serves  to  designate  the  niins 
of  a  castle  or  a  tower. 


S.M1,.  115—15  ^       ^Q^^^^, 
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These  sigDS  are,  od  the  whole,  mnemoDic.  Of  the  nine  radicals,  eight 
are  as  much  go  ae  possible :  the  opeaiag  of  the  cavern,  the  pillar-stooe, 
the  dolmeii,  the  tainulus,  the  sepulchral  fosse,  the  enceiute,  the  pile- 
dwelliDg,  aud  the  miniDg-hammer.  There  remains  only  the  symbol  for 
jindsj  but  it  was  impossible  to  make  this  mnemotechnic.  We  have, 
therefore,  agreed  upon  the  syoibol  most  generally  employed,  one  pre- 
viously proposed  by  M.  Cbau  tre  in  the  Projet  <f  un  Ligeiide  IntematUmale, 
aud  wbicb  has  received  tbe  approbation  of  the  congress. 

Finally,  these  signs  are  multipliable,  aa  we  shall  proceed  to  show  in 
tbe  following  section,  devoted  lio  derivatives. 

§  3.  Derivative  tymboU. 

The  radical  symbols  which  form  the  base  of  the  system,  and  which 
indeed  would  suffice  on  maps  of  a  small  scale  and  for  general  purposes, 
onght  to  be  capable  of  such  mnltiplication  as  is  demanded  by  a  chart  on 
a  larger  scale  and  with  greater  specialization.  It  is  this  more  refined 
analysis  which  calls  forth  tbe  derivative  signs.  These  onght  to  be.  as 
much  as  possible,  only  the  evident  modiflcations  or  simple  combinations 
of  tbe  radical  symbols  themselves.  We  shall  give  saccessively  the  tables 
of  derivative  signs,  proceeding  in  each  from  the  radical  which  forms  tbe 
starting-point. 

1.  Radical  cavern,  soutetTain, — The  caverns,  grottoes,  sont«rrains  may 
be  either  natural  or  artificial.  It  is  important  to  distingnisb  between 
these  two  classes.  The  radical  symbol  may  be  nsed  in  both  cases;  open 
for  the  mouth  of  the  artificial  caverns,  which  are  generally  smaller  and 
better  illuminated;  dark  for  tbe  grottoes  and  nataral  caverns,  which 
ore  deeper  and  more  obscure. 

■  Cavern,  grotto,  natural  shelter. 

C\  Grotto  or  soaterrain,  of  human  constrnotioQ. 

■f  Natural  sepulchral  grotto. 

YY  Artificial  sepalcfaral  grotto. 

rnj    Subterraneous  refuge. 

Tbe  study  of  sepulture  being  of  the  highest  importance  in  arcbteology, 
ttie  sepulchral  grotto  should  be  distinguished,  which  can  easily  be  done 
by  combining  tbe  symbol,  natural  grotto  or  artificial  souterrain,  with  the 
radical  sepulture. 

Finally,  the  subterraneous  refuge  or  fortification  is  designated  by  the 
symbol  artificial  souterrain,  combined  with  the  T&dical  ene^nte or /ort\fi- 
eaiUm,  , 
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3.  Radical  menhir, pillar-gtonef  nwnoUth. — This  radical,  recalliug  vividly 
the  true  meohir  or  standard  stooe,  should  remain  as  a  symbol  of  tbis 
kind  of  mounments. 

The  alignment  or  tbe  avenae  of  stones,  rude  or  dressed,  ia  desiguatod 
by  the  radical  ttwnhir  above  a  line  parallel  to  its  base. 

The  cromlech  or  enceinte  of  standing  stones  is  indicated  by  tbe  radi- 
cal menhir,  aionnd  the  base  of  which  is  a  semicircle  of  dots. 

Tbe  radical  menhir,  surmounted  by  a  short  inclined  line,  represents 
the  rocking-stone ;  with  a  dot  in  the  middle,  a  hollowed  stone;  with  » 
broad  dark  base,  a  rock  with  runett,  inscriptions,  or  sculpture. 

Finally,  the  stones  with  legendary  inscriptions,  tbe  origin  of  which  is 
more  or  less  obscure,  are  indicated  by  the  radical  colored  dark. 


A 
A 
A 
A 


True  menhir  or  worked  monolith. 
Series  of  menhirs,  alignment,  avenue. 

Cromlech  or  enceinte  of  stones. 
Bocking-stone. 
Hollowed  stones. 
1^  Scnlptored  or  inscribed  stones. 

A    Monument,  rune.    (Pierre  &  legende.) 

3.  Radical  dolmen. — The  radical  dolmen  is  BafGeient  for  all  the  series 
of  monuments  which  belong  to  this  group,  embracing  all^s  couvertes, 
gallery-grares,  &c.  By  combining  this  radical  with  that  of  tumulus 
we  obtain  the  symbols  of  a  dolmen  under  a  tnmnlns,  and  of  a  dolmen 
over  a  tumulus. 

7~~^  Dolmen,  all^  convene. 
/^tv  Dolmen  under  a  tumulna. 
^i^   Dolmen  over  a  tnmalos. 

i.  Radical  tumvlua. — In  this  group  the  first  ^mbols  are  easily  com- 
prehended. Tbe  tumulus  of  sepulture  is  composed  of  two  radicals,  tumv- 
lui  and  ifrave;  tbe  fortified  tnmulas,  mound  of  observation,  foundation 
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of  a  tower  or  castle,  earthwork  sarroanded  by  a  moat  or  an  entreoch- 
nieut,  are  all  denoted  by  the  aBsociation  of  tbe  tadicaLs  tumult  and 
enceinte. 

The  long  barrows  of  Great  Britain  are  represented  by  the  radical  («- 
mulia  with  a  circalar  depression  in  tbe  top. 

Thr  tumuli  of  Hongary  and  Ruesia,  which  often  inclose  chambers  of 
wood,  may  be  shown  by  a  dark  square  in  the  center.  A  mound  scr- 
mounted  by  a  colossal  statue  may  be  represented  by  a  tumnlns  symbol, 
on  the  top  of  which  is  the  sign  for  a  sculptured  menhir. 

To  the  tumulus  belong  really  the  class  of  objects  called  mardellea. 
Although  this  is  a  term  rather  vague  in  its  application,  it  is  nevertheless 
the  reverse  of  tumnlns,  and  may  be  represented  by  the  symbol  in- 
verted. 
^"^   Simple  tumulus. 

y~^  Sepulchral  mound. 

[^    Fortified  tumulus. 

£^.  Long  barrow. 

/■■N  Tumulus  inclosing  a  wooden  chamber. 


A 


Tumulus  anrmoanted  by  a  monument. 


'Z^   Mardelle. 

6.  Radical  sepulture. — The  radical  sepulture  may  likewise  be  combined 
with  other  radicals.  A  variety  of  readings  may  also  be  given  to  it  by 
the  nne  of  complementary  signs,  thus:  an  inclosed  line  parallel  to  tbe 
bottom  indicates  sepulture  by  inhumation.  A  small  black  dot,  standing 
for  a  mass  of  charcoal,  indicates  burial  by  incineration. 

Cemeteries  are  denoted  by  the  same  symbols,  to  which  are  added  the 
sign  plus  to  show  that  many  graves  are  grouped  together. 
N — f  Simple  sepulture,  accidental  bnrial. 

>:^  Sepulture  by  inhumation. 

\JL/  Sepulture  by  incineration. 

\**/  Cemetery  by  inhumation. 

\,^»V    Cemetery  by  incineration. 

6.  Badical  ca7np,  enceinte,  forlijication.^-lhe  radical  camp ,  &c,  serves 
for  all  fortified  inclosures,  whether  they  are  entirely  eurroondcd  by 
iefensive  works,  ditches,  or  embankments,  or  have  the  earth-work  on 
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one  Bide  only,  and  are  protected  on  the  rest  by  escarpmeots  or  water- 
courses. 

Freqaently  tbe  enceintes  are  accompanied  by  tumuli  or  mounds  of 
observation ;  tbey  are  then  iudicated  by  the  combinatioD  o(  the  radical 
with  that  of  tnmolas. 

Souietiines  we  find,  especially  in  Hungary,  defensive  works  which  are 
not  iiiclosetl  at  all.    They  are  long  lines  of  entrenchment,  and  may  be 
represented  by  the  radical  with  a  line  parallel  to  its  base. 
j    j  Gamp,  enceinte,  oppidnm. 

Qj  Enceinte  with  tumnlns. 

I    i  Fosse,  rampait,  longitudinal  defense. 

7.  Radical  paJaJitte. — This  radical  suffices  for  all  thia  dassof  monnmenta, 
lacnstrian  and  palnstrian  stations,  true  pile-dwelliuga,  cranoges,  &c. 

8.  Radical  discovery. — As  we  have  before  mentioned,  the  radical  dis- 
covery is  a  purely  conventioDal  sign,  which  is  in  no  wise  mnemotechnic. 
It  is  reserved  to  mark  the  localities  of  isolated  finds.  Its  detivates  are 
rendered  as  mnemotechnio  as  possible. 

For  the  localities  of  groups  of  objects,  sometimes  called  treasui'es, 
cachettes,  &c.,  two  radicals  are  joined  into  a  lozenge.  When  this  is 
colored,  it  designates  an  atelier  or  foandery.  Stations,  habitAtious,  &c., 
are  indicated  by  two  radicals  forming  a  six-pointed  star.  It  is  the  near- 
est to  round,  which,  in  ordinary  topographical  charts,  marks  places  of 
actual  habitation. 

There  are  two  kinds  of  stations  which  the  pal^oethnologists  of  Scan* 
diuavia  and  of  Italy  desire  to  see  represented  by  special  symbols ;  they 
are  the  kjokkenmoddings  of  the  north  and  terramares  (marl-beds)  of  the 
sooth.  These  stations,  generally  in  tbe  form  of  mamelons  or  moauds, 
are  indicated  by  the  radical  diacovery,  three  in  a  group,  forming  a  trun- 
cated tilangle ;  in  tbe  symbols  of  kjokkeumodding  tbe  middle  triangle 
is  colored  and  the  enter  two  are  plain,  and  in  the  terramare  the  outer 
two  are  colored  and  the  inner  one  is  plain. 
/K  Discovery  of  isolated  objects. 

A  Discovery  of  objects  in  masses. 


W   Atelier,  foandery. 
-fi-  Station  and  habitation. 

^jokkenmodding. 

Terramare,  (marl-bed.) 

*^  DigmzedbyGoOglc 
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9.  Radical  mine,  quarry. — As  in  the  case  of  palafittee,  tbe  radical 
mine  or  quarry  needs  no  derivativea.  Indeed,  it  seems  to  be  necessary 
to  juatify  its  nse  at  all.  This  symbol  may  be  rer;  band;  in  prehistoric 
charts  to  indicate  the  source  wbeoce  materiala,  sacb  as  ailex,  sand- 
stone, amber,  jade,  and  other  minerals  and  rocks  are  obtained.  For 
example,  a  dolmen  is  constmcted  of  rocks  not  to  be  found  in  its  imme- 
diate locality ;  tbe  symbol  mine  is  placed  at  the  nearest  point  where  tbe 
materials  in  qnestion  are  to  be  foand,  and  a  line  is  drawn  from  this 
sjTot  to  tbe  dolmen,  to  show  the  connection  of  the  two. 

$1.  Complementary  tymboU. 

The  complementary  symbols  are  simple  sigus,  which,  in  combination 
with  the  preceding,  render  arcbfeological  identification  as  complete  as 
possible.  In  the  ezecntion  of  tbe  chart,  tbey  play  a  part  analogous  to 
tbe  accents  and  panctaation-marks  in  writing,  l^ese  complementaries 
are  grouped  in  three  categories :  the  first  relates  to  the  state  of  preser- 
vation in  which  tbe  monuments  are  foand;  the  second  to  tbe  number 
of  rains,  &c.;  the  third  relates  to  their  age. 

Fint  category — The  state  of  tha  monumentt. — This  category  embraces 
four  symbols.  The  circle  ander  a  symbol  indicates  that  the  site  has 
been  explored.  The  oblique  line  crossing  tbe  symbol  designates  a  dilap- 
idated monument,  menhirs  tnmbling  orer,  &c.  Tbe  double-diagonal 
crossiug  upon  the  symbol  indicates  tbe  site  of  monuments  entirely  in 
rnins  or  destroyed.  Finally,  a  short  oblique  line  on  the  right  side  of 
tbe  symbol  {mints  oat  false  identifications,  wrong  references,  &c. 


Cavern. 


I     I     I      I 

»  i^  M  * 

n  Jv       M  £L  Artificial  aouterrain. 

^  \^  A  """"'■ 

T^  7\^  ^  7"^  Dolmen. 

/^  ^aa  <nn-  ^"^  Tumulus. 

^^^  ^-M-,/  ^i^  ^tW  t^emetery  by  inhnmation. 

n  K]  j^  ii>  *^™p- 

irp  irqi  1^  imy  Paiafltte, 

i^  k^  ^  t^  Terrsmare. 
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Second  category — Xumber  of  monuments. — This  category  embraces  cer- 
tain signs  placed  like  the  ezponeots  in  matfaeinatics  at  the  side  of  the 
principal,  on  the  right  of  the  cpper  part  If  the  number  of  objects  fa 
known,  it  may  be  expressed  in  figures ;  if  not,  the  sign  plus  is  ased  to 
denotd  plarality,  and  tbe  doable  plus  to  mark  a  great  number. 

BercnL        Uui;.       Dedotte  number. 

VV^       YY**      YY*     Artificial  Bepolchral  grottoea. 

\iJ/*     ^^*    ^7»     M&rdelles. 

V  •  /*     XiZ+l*  \i/27    Burials  by  incineration. 

Third  category — Age  of  the  monuments. — In  feet,  the  respective  ages 
of  moDoments  shonld  be  denoted  by  different  colors,  aa  we  shall  see  in 
tbe  following  chapter.  Where  prehistoric  facts  cun  be  indicated  by  one 
color  only,  because  labor  ie  an  item,  or  because  tbe  eymbola  are  to  be 
placed  on  a  general  chart,  or  because  the  different  colors  are  nsed  to 
indicate  historic  eflochs,  political  and  administrative  divisions,  geolog- 
ical strata,  &c.,  it  is  necessarj'  to  add  certain  complementary  signs, 
whi<^  are  to  determine  the  age. 

h  Palaeolithic  age. 

t  Neolithic  age. 

T  Bronze  age. 

9  Iron  age. 

As  may  be  seen,  these  signs  proceed  from  the  most  simple  to  the  more 
complex,  as  civilization  advances.  They  are  to  be  pl»ced  on  the  radicals 
or  the  derivatives;  or  two  or  three  of  them  may  be  grouped  upon  a 
symbol  belonging  to  two  or  three  different  ages,  as  a  cavern  wherein  are 
found  palffiolitbic  and  neolithic  remains,  and  implements  of  bronze. 

TtlBO- 

Uihlo.    NeoUlUa.   Broma.      Itsn. 


i  I  i  i 

A  A   i   A 
*  ^  ^  ^ 


Station. 


In  case  where  tbe  age  is  nncertain,  the  interrogation  point  may  bo 
a<lded.  As  to  the  position  of  tbe  finds  in  lakes,  turbaries,  mountains, 
plains,  forests,  &c.,  we  need  not  make  any  provision,  since  the  toi>o> 
graphical  signs  already  in  use  furnish  these  indications. 
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CHAPTEE  IIL 
OOLOBa 

The  employment  of  complemeutary  aigDS  to  designate  age,  altbongh 
tliey  are  simple  aod  easily  uaed,  has  the  iucouveDience  of  complicatiug 
tlie  tleflnitive  symbols,  and  conseqaeutly  of  overcharging  the  chart. 
The  age-signs  should  be  used,  therefore,  only  when  we  can  do  do  better. 
They  may  L>e  replaced,  as  Mr.  Chuntre  proposes  in  bis  scheme,  by  desig- 
uatiDg  the  age  of  the  motinment  by  ineaos  of  different  colors.  This 
method  has  the  additional  advantage  of  being  more  easily  read  at  a 
single  glance,  and  of  suggesting  the  nhole  truth  to  the  mind  without 
an  effort. 

The  difficulty  is  to  find  foar  colors  sufficiently  distinct,  treuchant, 
and  unalterable  by  natural  and  artificial  light.  By  distinct  colors  we 
mean  those  about  which  there  would  be  no  dispute.  They  are  blue, 
green,  yellow,  and  red.  Gray,  rose,  mauve,  and  violet  are  less  distinct, 
and  their  adoption  wonld  give  rise  to  uumcrous  tints  which,  in  time, 
would  be  difficult  to  distinguish  and  characterize.  For  these  reasons 
they  are  laid  aside. 

For  the  easy  reading  of  the  charts,  it  is  indispensable  that  the  colors 
employed  should  be  distinct.  After  numerous  trials  we  have  come  to 
the  conclusion  that  those  best  adapted  to  our  purpose,  the  black  being 
left  for  topography,  are  blue,  green,  red,  yellow,  lake,  and  bistre  or  sepia. 

The  last-named  color  being  often  employed  in  topography,  as  we  said 
in  the  chapter  on  charts,  ought  to  be  dismissed  from  the  list  of  symbols. 
Liike  ought  also  to  be  set  aside  on  account  of  its  fading  out  in  the  light. 
Employed  on  the  labels  of  the  museum  of  Saint-Germain  it  becomes 
lighter  and  lighter,  until  in  five  or  six  months  it  disappears  altogether 

The  first fonr  colors  remain;  blue,  green,  red,  and  yellow.  Against 
the  last  named,  a  grave  objection  raised  by  the  northern  archsralogists, 
who  are  obliged  to  labor  a  great  deal  by  artiUcial  light,  is  that  they 
have  great  difficulty  in  distinguishing  this  color.  But  this  may  be 
remedied  by  using  a  yellow-bi-own.  Therefore  the  yellow  will  remain  de- 
voted to  the  palfeolitbic  age,  which  being  little  or  not  at  all  manifested 
in  the  north,  is  a  study  of  least  importauce  directly  to  the  arclueolo- 
giats  of  that  region. 

The  blue  and  the  green  are  also  sometimes  confused  by  artificial  light, 
but  it  is  possible  to  find  shades  of  these  two  colors  which  can  be  dis- 
tingaished  with  safQcient  ease  both  by  artificial  and  natural  light.  The 
red  does  not  present  a  single  objection. 

The  colors  chosen,  after  careful  trials  are  the  four  already  indicated 
by  Mr.  Ghantre,  with  some  change  of  function. 

FalfBolithic  age Tellow-browu, 

Neolithic  age Green. 

Bronze  age Rod. 

Iron  age Bine. 
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We  have  just  given  thereasoQ  wby  ibe  brown-yellow  was  assigued  to 
tbe  p&laaolitbic  age.  As  regards  tbe  metals  we  have  connected  them  as 
'  mach  as  possible  with  ninemotechDy.  Tbe  red  is  assigned  to  tbe  bronze, 
ttie  priDcipal  element  of  which  is  red  copper.  The  blue  is  relegated  to 
the  iron,  which  frequently  reflects  that  color.  These  tints  are  so  natural 
that  tbey  were  always  employed  by  the  Egyptians  many  centuries  ago. 

These  are  the  results  at  which  we  have  arrived  in  studying  tbe  sub- 
ject thoroughly,  aud  on  all  sides,  starting  with  the  "  Projet  de  Wgcnde," 
and  taking  into  acconut  the  discussion  of  the  commission  appuitited  by 
tbe  International  Congress  at  tStockholm,  as  well  as  the  learned  comma- 
nicationsof  several  members.  Wesabmitwith  confidence,  to  all  archae- 
ologists who  are  occnpied  with  prehistoric  sttidiea,  this  collective  work, 
which  is  sufficiently  simple,  distinct,  and  precise  for  all  tbeir  ueeds. 

The  subcommission, 

gabriel  de  yohtillet. 
ee:sest  cham'kb. 
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CERTAIN  CHARACTERISTICS  PERTAINING  TO  ANCIENT  MAN  IN 

MICHIGAN. 


In  a  former  paper,  entitlecl  "The  Moandbailders  and  Platycnemism  in 
Micbigaii,"  and  which  was  printed  io  the  SmithHODtan  Report  for  1873, 
reference  was  made  to  the  diucovery  by  the  writer  of  perforated  hnmeri 
in  the  motinds  on  the  Detroit  and  Bonge  Birers,  Michigan.  Id  a  sabse- 
quent  paper*  occaalon  has  been  taken  to  give  some  further  stateueDts 
ID  regard  to  tliis  peculiarity ;  its  being  a  characteristic  of  platycaemio 
man,  as  thus  absolutely  established,  being  dwelt  on  as  of  importaoce. 

The  hnmeri  from  these  monnds  presenting  the  cnrions  feature  referred 
to  I  have  calcnlat«d  as  being,  at  the  least,  60  per  cent,  of  the  entire; 
which  is  of  much  interest  taken  in  connection  with  the  fact  of  the  ex- 
traordinary development  of  platycnemism  afforded  from  the  same  sonrce. 
The  perforation  is  considered  to  beloDg  to  only  31  percent,  of  the  hnmeri 
from  the  monnds  in  other  parts  of  the  country,  and,  as  has  been  stated, 
18  a  Simian  characteristic,  which,  significantly  enough,  is  found  to  per* 
tain  in  the  largest  degree  to  the  lower  races  of  man,  while  it  is  very 
rare  or  almost  abseut  in  the  Oancasian. 

The  t«rm  "perforation"  of  the  faumerns,  as  applied  to  this  form  of  arm- 
bone,  in  which  the  foaste  at  the  lower  end  are  found  to  oommunicat«,  is 
certainly  an  unfortunate  one,  a  misnomer,  and,  as  suggestive  of  artificial 
origin,  calculated  to  mislead,  though  it  is  not  easy  to  propose  a  substi- 
tute. 

In  this  connection  I  have  thought  it  may  prove  of  interest  to  figure 
some  of  these  specimens  found  by  me  at  tbe  Rouge  Kiver ;  and  in  the 
accompanying  cot  (Fig.  1)  I  give  a  representation  of  the  lower  extremity 
of  aperforated  left  humerus  from  the  tireat  Mound  there,  to  which  I  have 
so  of[«D  had  occasion  to  refer.  It  is  of  full  size,  and  the  posterior  sur- 
face is  shown. 

This  is  a  good  example  of  the  peculiarity,  tbe  opening  being  large 
and  strougly  defined;  and  though  the  bone  is  apparently  of  great  antiq- 
uity  and  much  decayed,  the  proximal  end  having  totally  disappeared, 
the  articular  surface  is  well  preserved  all  along  the  outline  of  the  aper- 

■  *  "The  Ancient  Meo  ot  tbe  Qreat  Lakes,"  by  Henry  Qillman.  Read  before  tbe  De- 
troit meeting  of  tbe  AmericaD  AMOciation  for  tbe  AdvaDcemeDt  of  Science,  AuROSt  16, 
IS75.  Bee  note,  "  Perforation  of  tbe  HomeniB  conjoioed  witli  Platycoemiam,"  Amerioaa 
Naturalist,  vol.  ix,  p.  427. 
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ture,  clearly  defioing  its  oatarc,  and  establishing  tbe  geDuineness  of  the 
Bpecimeii  as  an  iDstance  of  tbe.cbaracteristic. 

In  Fig.  2  is  illustrated  the  iDferior  extremity  of  a  right  humerus  from 
the  same  mound.  In  this,  the  opening,  though  smaller,  is  as  well  devel- 
oyvd  as  in  the  first  example,  and  tbe  bone,  though  of  about  tbe  same 

FlQ.  1. 


Inferior  extremity  of  perforated  left  Inferior     extremity  of   perforated 

bnmerns,  from  Great  Mouoit,  Roage  right    hamemB    from   Great  Mound, 

River,  Mictiigaa.     Posterior  Burfoce ;  Rouge  River,  Hicliigau.  PoBteriorsai- 

foll  size.  face  J  fall  size* 
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age  and  greatly  decayed,  (being  equally  defective  as  to  tbe  loss  of  the 
npper  eud,)  from  tlie  various  evidences  presented  by  it  apparently 
belonged  to  a  di&^reDt  iudividaal. 

It  is  remarkable  tbat  ao  many  of  the  hnmeri  from  this  monnd  are 
firactured  at  or  toward  the  middle  of  tbe  shaft,  the  proximal  end  being 
vanting,  Au  entire  humeras  is  extremely  rare,  and  the  npper  end  is 
seldom  found.  This  cannot  in  every  inatance  be  due  to  decay.  Such 
cumulative  testimony  cau  hardly  be  relegated  to  tbe  category  of  mere 
coincidence  or  accideot.  But  as  to  whether  it  may  point  to  cannibal 
propeusitiea,  or  some  anperstitious  rite  or  custom,  perhaps  connected 
vith  the  sepulture  of  tbe  deceased,  I  am  unable  at  present  to  determine. 

As  1  have  elsewhere  stated,  "  I  also  find  in  tbe  Bouge  Monnd  transi- 
tional states,  if  I  may  ao  call  them;  that  is,  instances  in  vhicb  tbe 
commnnication  between  the  fossse  is  not  quite  completed,  tbe  dividing 
wall  being  reduced  in  some  cases  to  a  very  thin  partition,  almost  trans- 
parent. Even  where  the  perforation  ia  accompliahed,  there  ia  a  great 
variation  in  tbe  size  and  shape  of  tbe  aperture."  I  think  I  may  safely 
say  tbat  tbe  more  marked  casea  of  tbe  peculiarity  are  afforded  by  tbe 
more  ancient  of  the  hnmeri ;  while  the  iostaoces  in  which  the  opening 
is  greatly  reduced  in  size,  or  tbe  partition  separating  the  tbssse  ia  more  or 
less  strongly  de&tied,  are  witnessed  chiefly  in  tbe  more  modern  of  the 
bones;  thus  indicating  the  gradual  elimination  of  a  characteristic  of,  I 
believe,  unquestionably  degraded  affinities. 

It  might  be  of  importance  could  thia  singular  charaeteriatio  be  traced 
to  ita  origin.  The  predominance  of  the  perforation  (aesociated  with 
other  degraded  traits)  in  tbe  chimpanzee  and  gorilla,  as  well  as  in  the 
lower  races  of  mankind,  would  suggest,  if  not  a  common  ancestry  in 
the  remote  past,  at  least  some  predisposing  cause  common  to  both  tbe 
ape  and  the  savage,  and  this  connected  with  tbe  use  of  the  arm. 

For  example,  man,  in  a  barbarous  state,  has,  as  is  well  known,  under 
certain  circumstances  largely  the  babit  of  "  going  on  all  fours."  In  tbe 
adult  of  the  higher  raees,  this  ia  never  seen.  (It  is  needless  to  refer  to 
tbe  suggestiveness  of  tbe  creeping  propensity  as  displayed  in  the  infant 
ofi'apring  of  even  civilized  man.)  The  invention  of  varioua  mechanical 
appliances  forbid,  and  cause  to  be  abandoned  forever,  the  grosser  nses 
to  which  this  noble  member  of  tbe  body  b;id  been  formerly  applied ; 
BO  that  at  length,  with  tbe  ameliorating  influences  of  civilization,  a 
more  highly  and  finely  educated  baud  and  arm  are  produced,  with  cor- 
responding development. 

Bnt,  perhaps,  it  may  be  considered  that  (without  implying  such  were 
wanting)  it  ia  nnneceasary  in  tbla  case  to  ioaiat  on  any  special  cause  or 
causes ;  tbat  tbe  gradual  disappearauce  of  the  peculiarity  under  con- 
sideration is  only  part  and  parcel  of  the  general  grand  evolution,  that 
moving  onward  and  npward,  in  which,  as  tbe  great  poet  of  our  day  baa 
expressed  it,  we 

"Let  tbe  ape  and  tigei  die." 
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In  bere  preBeotin^  some  illustrations  of  tbe  artificially-perforated 
Bkulls,  of  which  I  gave  an  acconot  in  my  paper  on  "The  Ancient  Men 
of  tbe  Great  Lakes,"  and  ft^rm  which  a  notice  was  printed  in  tbe  "Ameri- 
can Naturalist"  for  Angnst,  187i>,  I  shall  not  ecrnple  to  avail  myself  of 
a  part  of  the  material  there  nsed,  adding  such  further  iuibrmation  as 
has  since  come  to  my  knowledge. 

This  artificial  perforation  of  the  top  of  the  cranium,  made  aft«r  death, 
seems  to  me  to  betoken  a  singular  practice  connected  with  tbe  burial- 
ceremonies  of  the  aboriginal  inhabitants  of  this  country,  and  of  which 
I  can  find  nothing  on  record  in  tbe  books,  notwithstanding  tbe  remark- 
able nature  of  tho  custom  and  the  indubitable  marks  which  would 
remain  to  testify  in  instances  where  it  bad  been  adhered  to. 

The  circniar  apertare,  evidently  made  by  boring  with  a  rude  (probably 
stone)  implement,  varies  in  size,  in  some  sknlls  having  a  diameter  of  one- 
third,  in  others  one-half  or  three-quarters  of  an  inch  or  more,  and 
beveled  or  flaring  at  tbe  surface.  It  is  invariably  placed  iu  a  central 
position  at  the  vertex  of  the  skull. 

The  first  instance  of  its  being  brongbt  to  my  knowledge  was  in  the 
year  1869,  wh6n  I  took  fi^m  the  Great  Monnd  on  tbe  Kouge  Hiver  two 
fragments  of  crania,  each  of  which  exhibited  this  perforation.  A  skull 
recently  presented  to  tbe  museum  of  our  scientific  association  by  Mr. 
A.  C.  Davis,  and  which  was  exhnmed  from  a  mound  on  S4ble  Kiver, 


Perforated  sfcnll  from  monad  at  S&ble  lUver,  Michigan,  (Lake  HnroD,)  one-fonrth  Bis«. 

Lake  Huron,  Michigan,  also  has  this  mark.  From  ten  to  fifteen  skulls 
were  taken  from  this  same  moand,  all  being  similarly  perforated,  and 
there  being,  as  I  am  informed,  no  other  remains  interred  with  thetn. 

During  last  summer  (1874)  in  some  further  excavations  made  in  the 
Great  Mound  at  tbe  Bouge  Biver,  Michigan,  among  other  relics  exhumed 
were  eight  crania,  two  of  which  had  this  aperture.  Of  tbe  remaining 
bones  pertaining  to  the  two  skulls  in  question,  I  specially  noticed  that 
many  were  wanting,  and  that  those  present  were  heaped  en  maaae  and 
not  iu  the  usual  manner  of  barial,  seeming  to  imply  that  they  were 
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interred  sabsequently  to  being  denndet]  of  tbe  fleBh  and  the  otber  soft 
parts  of  the  body. 

BeBides  tlfe  foregoing  iDStances  of  thia  curious  custom  wbich  bfive 
been  brought  immediately  to  my  knowledge,  I  have  siuce  beeti  informed 
ofaekull  having  been  fonnd  at  Saginaw,  Mich.,  wbich  presented  tbe 
peculiarity }  bnt  in  this  case  there  were  thtee  perforationu,  arranged 
triangalarly — c:ocoa-nut  fashion. 

Fia.4. 


PerfoMtloD,  SAble  Biver  Bkoll,  fall  siu.    F,  ftoutftL 

All  inquiry  which  I  had  made  of  learned  societies  or  individuals  in 
regard  to  this  observance  elicited  an  utter  disclaiming  of  all  knowledge" 
on  tbe  snbjoct.  The  two  largest  collections  in  ethnology  in  this  country, 
the  Smithsonian  lustitution  and  the  Peabody  Museum,  contain  no  evi- 
dence of  it.  Prof.  Joseph  Henry,  in  replying  to  my  queries,  stated  that 
the  only  information  he  had  procured  in  relation  to  perforated  sknlls 
was  tbe  following  note  from  Professor  Mason,  of  Columbian  College, 
Washington:  "It  is  an  interesting  coincidence  that  the  head-hunting 
Dyaks  of  Borneo  have  a  bouse  in  the  center  of  their  village,  in  an  np^wr 
story  of  which  they  keep  the  beads  wbich  they  capture  suspended  by  a 
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Btring  whicb  paaaes  tbroogh  a  perforation  in  the  top  of  the  sbnlL'^  [This 
custom  of  the  Dyaks  iB,  I  believe,  no  longer  adhered  to,  having  been 
abandoned  shortly  after  their  becoming  semi-civilized.] 

The  late  Professor  Wyman,  iu  a  letter  vritten  me  the  day  before  his 
death,  emphatically  states  that  the  fact  of  this  perforation  was  uew  to 
him,  adding:  "There  is  nothiDg  of  the  bind  iu  any  of  our  skulls  in  the 
museum,  oor  have  I  seen  it  mentioned  as  existing  elsevbere." 

A  friend  has  learned  for  me  that  an  educated  Indian  makes  the  state- 
ment, in  reply  to  onr  inquiry,  that  be  remembers  hearing  his  father  say 
that  formerly  the  heads  of  distfngniahed  men  and  chiefs  were  honored 
by  this  mark  aftw  death.    I  mention  this  for  what  it  may  be  worth. 

The  sknll  from  the  SSble  Biv^  mound  (Fig.  3}  is  of  a  dark  color,  and 
its  latitudinal  or  cephalic  index,  0.770,  would  place  it  within  the  ortho- 
cephalic  or  medium  range,  the  altitadiual  index  being  inferior,  or  exactly 
0.745.  The  foramen  magnum  approaches  a  central  position,  its  index 
being  0.415.    Fig.  4  shows  the  perforation  of  the  sknll,  Aill  size. 

The  two  perfect  specimens  fh>m  the  Bonge  Biv^  are  decidedly  brachy- 
cephalic  crania,  the  cephalic  indices  being  respectively  0.822  and  0.853, 
the  altitudinal  indices  beinginferior,or  respectively  0.733  and  0.828,  while 
the  indices  of  the  foramen  magnom  are,  in  the  one  case,  0.466,  and,  in  the 
other,  0.397. 

In  Fig.  5  is  given  the  first  mentioned  of  these  crania ;  Fig.  6  ex. 

Fig.  5. 


hibtttng  its  perforation  of  the  actual  size,  from  which  it  will  be  seen  that 
the  incision  has  been  made  at  the  exact  jnoctiou  of  the  sutures,  which, 
singularly  enoagh  in  this  case,  oconpiea  a  central  vertical  position,  asdo 
the  perforations  in  every  instance  which  has  come  to  my  knowledge; 

That  the  position  of  the  junction  did  not  influence,  much  less  control, 
the  location  of  the  perforation,  is  evident,  however ;  forin  theotherBouge 
Biver  skull,  (Fig.  7,)  the  incision  is,  as  nsnal,  exactly  centered,  though 
the  junction  of  the  sutures  occurs  but  0.2  of  an  inch  in  advance  of  the 
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selected  position.    This  constantly-recurring  central  location  of  the  hole 
would  aitpareutly  imply  that  the  suspension  of  the  skull  was,  at  least, 


Feiforation,  Bonge  Blver  akaU,  (No.  1,)  full  uze.     F,  frontaL 

one  of  the  objects  Bought  by  this  observance,  the  even  balance  of  the 
bead  when  thus  treated  being,  of  couree,  moat  desirable.  This  latter 
skall  presents  the  smallest  of  the  perforations  which  I  have  as  yet  seen ; 
this  as  exhibited  in  Fig.  8  is  bnt  little  more  than  one-third  of  an  inch  in 
diameter. 

Pia.7. 


The  numbers  (So.  1,  No.  6)  appended  to  these  flgares  refer  to  the 
numerical  order  of  these  skulls  in  the  "  Table  giving  the  dimensions  of 
crania  from  the  Great  Moand  at  the  Rouge  Biver,"  and  which  forms  a 
part  of  the  paper  to  which  I  have  already  referred.  They  are  nsed  in 
this  connection  for  the  convenience  of  those  who  shall  have  access  to 
the  Report  of  the  American  Association  for  1873. 
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And  here  I  wish  to  remark  that  bnt  two  rejoinders  were  elicited  by 
my  notice  on  "  The  Artificial  Perforation  of  the  (Jranium"  in  the  Ameri- 
can Naturalist.  One  of  these  was  from  Dr.  Ford,  who  sabBcquently 
kindly  forwarded  for  iuspectiou  a  perforated  skull,  (Fig.  9,)  (he  only  one 


Perforation,  Rouge  Biver  skull,  (No.  6,}  ftill  tute.    F,  froatal. 

in  the  medical  mnsenm  at  Ann  Arbor.  The  specimen  was  taken  from  a 
monnd  at  Devil  Biver,  Michigan, by  Bev.Dr.  Pilcber.  This  peculiar  keeled 
craninm,  of  which  only  the  upper  portioos  of  the  frontal  and  parietals 
remain,  presents,  I  find,  the  extraordinarily  low  cephalic  indes  of  0.5S7. 
Id  obtaining  this,  I  have  allowed  only  0.25  of  an  inch  for  the  additional 


Peiforated  akall  ttom  moaad  at  Devil  BiTer,  UichigUD,  (Lake  Huron,)  one-fourlb  Biee. 

length  which  the  occipital  (that  bone  being  totally  wanting)  wonld  have 
given.  This  probably  gives  the  qoantity  rather  nnder  than  over  the 
true  length.  The  breadth  is  barely  4.07  inches.  The  perforation,  shown 
at  foil  size  in  Fig.  10,  is  elliptical  in  form,  (the  diameters  O'.S  x  0'.7 ;) 
the  m^jor  diameter  mnning  right  and  left,  or  latitndinally,  as  if  to 
heighten  the  narrow  aspect  of  the  aknll.  /-  i 
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So  far,  all  that  I  had  learned  directly  or  indirectly  in  regard  to  this 
singular  cnstom  confined  it  withia  the  limits  of  the  State  of  Michigan'. 
But  lately  J  have  received  the  second  rejoinder,  called  forth  by  my  note 
in  the  Xatoraliet.  This  is  a  letter  from  the  Rev.  Stephen  Bowers,  dated 
Santa  Barbara,  Cal,  September  6,  1875.    The  writer  proceeds  to  say- 


PerfoTatioQ,  Devil  Rivot  skoll,  I'aU  sixe.    F,  frontal. 

that  he  bad  read  my  article  on  perforated  sknila  with  interest ;  that 
during  the  past  fonr  months  he  .had  exhumed  from  fiOO  to  1,000  skele- 
tons, and  fonnd  but  one  snch  as  I  describe.  It  was  that  of  an  old  man, 
and  the  hole,  abont  one-third  of  an  inch  in  diameter,  was  in  the  top  of 
the  skull.  It  was  the  only  skeleton  fonnd  in  that  place.  In  fact,  from 
the  description,  it  was  dearly  an  additional  example  of  the  custom,  and 
one  of  much  Importance,  as  so  widely  extending  the  area  in  which  the 
practice  was  observed,  if  we  may  consider  a  single  instance  sufficient 
proof  of  this.  The  skull  was,  however,  unfortunately  broken  by  acci- 
dent, and  destroyed. 

Since  sending  my  notice  to  the  Katuralist  in  April  last,  (printed 
August,  1S76,)  my  attention  has  been  called  to  a  note  in  Harper's 
Magazine  for  May,  1875,  and  issned  since  my  remarks  were  written, 
which  states  that  "a  communication  made  by  Dr.  Frnni%res(de  Marre- 
jola)  before  the  meeting  of  the  French  Association  for  the  Advancement 
of  Science,  at  Lille,  treated  of  the  curions  artificial  perforations  common 
among  the  Neolithic  skulls  of  the  Loz^re.    These  perfbratioos  vary  in 
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the  pieces  exhibited  from  an  incU  to  aa  inch  and  a  quarter  ia  diameter. 
Seat  the  perforated  skulls  were  found  rings  of  cranial  bone,  which  seemed 
to  be  designed  as  amaletB.  These  were  evidently  worked  with  flint  tools. 
The  men  of  the  polished  stone  age  practiced  trepanning ;  for  if  some  of. 
the  skuUa  appear  to  have  been  perforated  after  death,  others  were 
treated  during  life,  and  the  patients  bad  lived  for  years  afterwarct 
One  skull  presented  three  perforationa,  made  near  each  other  on  a  line 
fore  and  aft.  There  is  no  distinction  of  age,  the  excisions  occurring 
npoa  infants  as  well  as  n^ton  adults.  The  motive  of  this  strange  custom 
was  either  medical  or  superstitions.  They  probably  attributed  disease 
to  supernatural  agencies ;  the  evil  spirit  escaping  through  the  opening 
made  by  the  sorcerer,  who  wrapped  the  operatiou  in  a  shroud  of  mys- 
tery by  proserviug  the  detached  piece  aa  a  precious  relic.  From  the 
appearance  of  these  facts  reported  by  the  learned  arcbeeologist  of 
Loz^,  be  said  that  a  uew  light  had  been  shed  upon  the  iutellectnal 
state  of  man  in  the  polished  stone  age.  It  explained  his  religious  con- 
ceptioDB,  and  confirmed  the  discovery  of  the  figure  of  a  goddess  in 
the  caverns  of  Baye,  (Marne.)  M.  Broca  remarked  that  perforated  skulls 
were  also  found  at  the  last-named  station.  Among  the  skulls  dug  np 
by  General  Faidherbe  were  found  two  in  the  same  condition.  Dr.  Ohil, 
from  the  Canary  Islands,  said  that  perforated  skulls  had  been  found  in 
the  ancient  burial-places  of  his  conntrj-.  Notice  was  also  called  to  an 
example  from  the  Grotto  of  Lorde,  upon  which  M.  Hamy  and  M.  Oha- 
plain-Duparc  gave  some  interesting  details.  A  similarly  perforated  or 
trepanned  skull  was  found  by  Mr.  E.  G.  Sqnier  among  some  ancient 
Feiuvian  crania  collected  by  him." 

I  have  not  seen  the  original  report ;  but  the  concluding  remark  on 
the  Peruvian  skull  removes  some  doubt  as  to  the  kind  of  perforation 
described.  In  the  well-known  instance  discovered  by  Mr.  Sqnier,  the 
cbaract^  and  the  meaning  of  the  operation  (trepanning,  the  excision 
having  been  made  during  the  lifetime  of  the  individual)  are  so  evident, 
and  the  shape  (rectaugnlar)  and  the  position  (on  the  left  side  of  the 
frontal  bone)  so  different  from  that  of  the  perforations  which  I  have 
described  in  the  crania  from  Michigan,  that  I  never  for  a  moment  associ- 
ated them,  and  therefore  made  no  reference  to  the  Peruvian  skuU.  The 
same  view,  we  may  presume,  was  taken  by  the  learned  persons  to  whom 
I  referred  my  discoveries,  who  conld  scarcely  be  supposed  ignorant  of 
the  case  in  question. 

I  find  no  positive  statement  as  to  the  position  of  the  perforations  men- 
tioned at  the  meeting  of  the  French  association,  but  judge  from  certain 
remarks  that  (again  unlike  our  instances  from  Michigan)  tbere  was  no 
constant  position  observed.  In  certain  cases  of  trepanning,  the  position, 
of  coarse,  must  have  varied  with  the  location  of  the  injury  to  be  operated 
on. 

In  short,  the  perforation  which  I  find  in  Michigan  crania  is  exceptional, 
rarely  present ;  it  is  simply  a  circular  hole  about  half  an  inch,  more  or 
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less,  (about  i'  to  f ,]  in  diameter,  appareotly  mdely  bored,  iDTariably  in' 
the  top  of  the  head  of  adnlts,  and  made  alter  death  ;  while  those  cases 
described  in  France,  though  only  so  recently  brought  to  notice,  are  qnlt« 
nnmetous,  and  appear  to  be  what  may  be  more  correctly  termed  trepan- 
ning ;  that  is,  the  part  of  the  skull  operated  on  was  removed  entire,  and 
all  ages  are  represented. 

It  has  snggeated  itself  to  me  that  the  saperstition  of  the  modem 
Korth  American  Indian  in  regard  to  there  being  two  sodIs,  one  of  which 
visits  the  body  after  death,  may  be  of  illuminatlTe  tendency  in  this  di- 
rection. We  know  that  the  roof-like  coverings  of  their  graves,  made  of 
wood  or  bark,  always  have  a  perforation  at  one  extremity  for  tbe  sup- 
posed entrance  and  egress  of  the  soul.  But  the  qnestion  arises.  Why, 
then,  is  not  the  perforation  of  the  skull  constant,  or  at  least  more  Ire- 
qnent,  in  our  monndsl 

Tbe  accompanying  table  gives  the  dimensions  of  the  perforated  skulls 
which  have  come  before  me,  and  to  which  special  reference  has  been 
made  in  this  paper: 

Table  giving  dimmtiont,  4'C.,  of  perforated  eraniafrom  nouiidi  in  Jtfiehigan. 
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•  OdI;  compantlTe.   Tlmo  did  not  permic  to  obUlD  Uie  oiact  (>b«alate>  capacity. 


In  this  connection,  and  io  concluding,  I  have  considered  worthy  of 
being  mentioned  the  fragment  of  carved  bone  represented  in  Fig.  11, 
a  side-view  of  which  is  seen  in  Fig.  12.  This  waa  lately  taken  by  me 
from  the  Great  Mound  at  the  Bonge  Biver,  and  it  is  the  only  relic  of  the 
kind  which  I  have  seen  exhumed  from  the  mounds  in  Michigan.  Though 
but  a  small  fragment  remains,  it  is  sufficient  to  prove  the  workmanship 
to  have  been  of  no  mean  order  and  of  remarkably  neat  finish,  snrpris- 
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ingly  BO  wheu  we  consider  the  rude  implements  which,  iu  all  probabil- 
ity, aloue  were  available  for  its  manufacture. .  The  illustration  scarcely 


Carved  bone  (fragment)  fcom  Great  Honud,  Ronge  River,  Michigau,  full  size. 
Fig.  12. 


doea  it  justice.  The  front  or  carved  snrface  is  convex,  as  shown  in  Fig. 
13,  whi)e  the  back  is  flat  and  perfectly  plain  and  smooth.  In  its  perfect 
state,  it  was  probably  intended  to  be  worn  as  an  ornament,  the  remains 
of  a  Qnely-drilled  hole  at  one  side  appearing  to  have  been  one  of  the 
means  for  its  attachment  to  the  person. 
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THE  STONE  AGE  IN  pw  JERSEY. 

By  Dr.  C.  C.   '.;  i>ott.  Thekiox.  N.  J. 


LOCALITIES. 


The  aboriginal  inhabitanta  of  Kew  Jersey  appear  to  faave  had  an  eye 
for  the  pictaresqne  in  landscape-scenery,  although  facility  in  procnring 
food  and  safety  from  attack  were  the  objects  mainly  in  view  in  settling 
at  any  point;  still,  we  find  that  wherever  the  scenery  is  commanding, 
as  in  the  northern  mountainons  portion  of  the  coautry  at  such  grand 
localities  as  the  Delaware  Water  Gap,  ve  discover  there  remains  in 
abundance,  but  as  we  go  inland  they  are  less  nameroas,  as  the  hills 
decrease  and  the  rivers  dwindle  into  brooks.  Yet  so  abnndant  were  the 
Indian  villages  and  nnmerons  these  people  that  almost  every  brook  that 
harbors  a  fish  has  now  lying  among  the  pebbles  on  its  bed,  or  in  the  tnrf 
upon  its  banks,  flinty  arrow-points  or  delicate  fish-spears. 

The  abnndance  of  the  weapons  and  domestic  implements  of  the 
aborigines  suggests  that  each  village  bad  at  least  one  implement- maker; 
that  the  various  stone  articles  were  the  product  of  the  skill  of  some 
one  of  every  commnnity,  vvlio  was  ezclnsively  devoted  to  the  business  of 
making  them.  Although,  when  ou  banting-expeditions  or  in  battle,  the 
single  specimens  lost  would  have  the  effect  to  mingle  all  the  "  styles  " 
throughont  the  State;  yet  if  we  compare  a««iteof  arrowheads,  spears, 
lances,  or  even  axes,  from  a  single  locality,  with  a  similar  series  from  a 
distant  section  of  the  State,  there  will  be  fonnd  with  each  a  peculiarity 
of  its  own,  an  individaality,  so  to  speak,  that  characterizes  the  two  col- 
lections. The  similarity  of  stone  implements  the  world  over  is  one  that 
extends  to  those  forms  that  are  simplest,  and  is  not  an  indication  that 
becanse  the  same  results  have  been  wrought  out  by  widely-separated 
tribes  there  was  necessarily  a  kinship. 

Studying  the  localities  ia  the  State  where  relics  are  most  numerons, 
we  have  been  surprised  with  the  frequent  exhibitiou  of  the  implement- 
maker's  peculiar  tastes,  and  are  convinced  that  widely-diflering  shapes 
of  wronght  stones  in  some  cases  have  had  an  identical  purpose ;  and 
certainly  it  would  be  tlifBcult  to  suggest  names  for  each  tyi>e,  they  being 
more  numerons  than  the  occupations  of  a  primitive  people. 

While  weapons  in  the  majority  of  localities  greatly  predominate  over 
the  domestic  or  agricultural  implements,  still,  in  some  sections  of  the 
State,  the  opposite  is  the  case,  at  least  approximately,  as  evinced  by  the 
number  of  the  latter  class  of  relics  equaling  the  former  in  an  average 
day's  search. 
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■Wlen  we  consider.  Id  anotber  chapter,  the  relics  designated  as  "  mde 
implemeota,"  we  shall  find  that  these  are  Dot  especially  characteristic 
of  acy  one  locality,  but  seem  scattered  uniformly  over  the  State,  while 
they  are  deeper  in  the  soil  than  the  majority  of  so-called  "  surface '^- 
specimens. 

Starting  at  Trenton,  N.  J.,  the  head  of  tide-water,  and  following  the 
river's  course  iu  a  soalherly  direction,  we  find  the  rocky,  mountainous 
shores  of  the  upper  rirer  succeeded  by  a  gravelly,  bluffy  bank  on  the 
Kew  Jersey  side,  which  varies  in  height  from  twenty  to  one  bondred  feet, 
and  finally  disappears  near  the  town  of  Burlington,  being  replaced  there 
and  tbeuce  by  almost  coutinuouB  level,  sandy  shores,  terminating  at  Cape 
May,  the  sonthem  extremity  of  the  State.  Along  the  first  five  miles  of 
the  brow  of  this  bluffy  bank,  and  extending  inland  some  half  mile,  is  the 
tract  from  which  has  been  gathered  the  great  bulk  of  oar  collection 
and  the  most  interesting  specimens.  This  blnff  does  not  always  imme- 
diately face  the  river,  but,  receding  half  a  mile  or  more  between  Tren- 
ton and  BordentovD,  forms,  between  these  two  points,  a  semicircular 
tract  of  meadow,  of  varying  elevation  above  the  river's  level,  and  on  the 
higher  portions,  or  knolls,  are  found  numerous  relics;  but  the  greater 
number  are  from  the  hill-top  fields,  although  it  may  be  that  the  rare  oc- 
carrence  of  plowing  in  the  meadows,  as  compared  with  the  uplands,  may 
in  some  measure  account  for  the  difference.  i 

A  glance  at  this  limited  tract  of  coantry,  even  in  the  highly  artificial 
condition  that  it  now  present's,  will  pininly  show  why  it  was  a  favorite 
spot  with  the  red  men.  Placing  their  wigwams  on  the  brow  of  the  hill, 
they  bad  at  their  command  an  unbroken  stretch  of  forest  of  white-oak, 
pine,  and  chestnut,  harboring  the  elk,  deer,  and  bears,  while  in  the  deep 
creeks  traversing  the  meadows  below  them,  and  the  broad  river  beyond, 
were  fishing-facilities  that  in  that  ancient  day  were  not  to  be  excelled 
by  any  within  a  thousand  miles. 

Chapter  II. 

EUDE  IMPLEMENTS. 

So  attractive  to  the  amateur,  or  the  more  scientific  student,  are  t^e 
finished  specimens  of  wrought  jasper  and  polished  porphyry,  that  the 
"mde  implements,"  sparingly  scattered  among  them,  and  bnried  still 
more  deeplyin  the  soil,  are  either  overlooked,  or  the  passing  glance 
given  them  suggests  that  they  are  nnfiuisbed  specimens,  or  the  crnde 
results  of  a  beginner  in  the  art  of  fiint-chipping.  This  we  believe  to  be 
an  error.  These  "rude  implements **  are  usually  formed  of  the  mineral 
that  characterizes  the  locality  where  they  are  found ;  those  met 
with  at  Trenton,  X.  J.,  are  all  of  the  sandstone  that  forms  the  bed  of 
the  river  at  the  rapids,  and  crops  out  here  and  there.  This  rock  varies 
somewhat  iu  texture,  and  the  implements  also  are  found  to  be  made 
both  of  the  denser  and  the  softer  strata  of  the  stone,  as  though  frag- 
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meats  were  brokeo  oflf  aad  chipped  into  shape  from  aay  convenient 
point. 

This  class  of  antiquities  is  not  abundant,  considering  the  whole  nam- 
ber  of  specimens  we  have  gathered,  about  ten  thousand,  and  embrac- 
ing nearly  every  class  of  relics.  The  piV>portion  is  less  than  2  per  cent, 
of  the  "Whole  nnmber.  Careful  examination  of  a  series  shows  that  they 
cannot  be  merely  roughly-outlined  pieces  intended  for  future  more 
finished  work,  inasmuch  as  the  present  general  character  and  dimensions 
of  the  great  bulk  of  them  renders  additional  chipping  impracticable. 
The  larger  "  rode  implements  "  would,  if  further  chipped  away,  form  axes 
and  lance-heads  of  much  smaller  dimensions  than  the  great  majority  of 
those  that  we  now  find. 

Figure  1  represents  an  average  specimen  of  the  flat-bottomed,  peatc- 
backed  stones,  known  in  some  localities  as  "  turtle-backs,"  a  name  that 
admirably  describes  their  general  appearance.  Made  of  the  ordinary 
Delaware  River  sandstone,  this  specimen  measures  four  inches  in  length 
and  two  and  one-half  inches  in  width.  The  bottom  is  nearly  a  perfect 
plane,  and  shows,  by  the  slight  indentations  and  scratch-like  markings, 
that  it  has  been  chipped  into  its  present  shape,  and  not  accidentally 
broken.  Its  greatest  thickness  is  one  and  one-eighth  inches ;  thexpeak,** 
or  highest  point  of  the  back,  being  in  the  middle  of  the  specimen,  meas- 
ured lengthwise,  but  rather  nearer  one  side  than  the  other,  or  oflf  the 
center ;  but  the  broader  side  of  the  back  does  not  appear  better  adapted 
for  cutting  than  the  narrower  or  more  abruptly  descending  side. 

Although  this  stone,  from  long  exposure,  has  become  porous  upon 
the  surface,  the  edges  still  remain  sharp,  regular,  and  exhibit  an  amount 
of  skill  in  "flint-chippiug"  about  equal  to  that  of  the  ordinary  slate 
lance-heads,  spear  and  arrow  points.  Close  examination  shows  that  the 
back  has  been  worked  into  its  present  shape  by  a  series  of  powerful 
blows,  or  by  pressure,  leaving  large  surfaces  usually,  several  of  the  planes 
being  those  of  a  single  detachment  of  a  fragment  of  the  rock,  in  some 
instances  extending  from  the  peak  to  the  edge  of  the  implement. 

flad  these  fractures  occurred  in  an  ordinary  water-worn  pebble, 
throughout  its  rongh-and-tumhle  existence,  they  would  assuredly  have 
happened  at  various  periods,  and,  besides  leaving  different  degrees  of 
weathering  on  the  fractured  surfaces,  would  also  exhibit  traces  of  the 
causes  that  produced  the  breakage,  as  in  scratches  where  a  flinty  rock 
had  graved  and  cut  the  underlying  pebble,  in  ground-off  angles  where 
some  huge  mass  had  been  rolled  upon  and  crushed  off  the  weaker  proje<!t- 
ing  portions  left  by  a  previous  altering  agency.  It  is  needless  to  state  no 
traces  of  occurrences  like  these  are  discoverable,  but,  on  the  contrary, 
every  portion  of  the  surface  plainly  indicates  that,  by  a  "tool"  iu  the 
hand  of  a  workman,  was  the  "  tnrtle-bnck  "  shaped. 

It  is  not  easy  to  conjecture  the  special  use  of  snch  a  stone  implement 
There  is  nothing  about  it  to  show  that  it  was  intended  to  be  attached 
to  a  handle.    It  seems  impossible,  iu  fact,  to  use  it  otherwise  than  by 
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holding  it  iu  the  hand,  and  yet,  if  for  catting-uses  only,  why  the  peca- 
har  aod  carefully-wrought  peak}  There  is  nothing  to  show  it  was 
ever  ased  Id  connectioQ  Trith  another  implement,  for  such  joint  ases 
would  be  indicated  by  battered  surfaces  at  different  points ;  yet  we  have 
found  no  "  turtle-back  "  that  showed  other  contact  thaa  that  of  the 
"hammer  stone"  that  pecked  the  level  side  of  the  implement.. 

figure  2  is  a  smaller  specimen  of  "  turtle-back,"  varying  priucipally 
from  the  preceding  by  the  back  being  rudely  ridged  rather  than  pointed. 
It  is  two  and  seven-eighths  inches  in  length  by  one  and  seven-eighths 
inches  in  width.  The  greatest  thickness  is  nearly  three-fourths  of  an 
inch.  The  bottom,  or  under  surface,  is  even  more  uniform  than  that  of 
the  preceeding  specimen,  and  indicates,  that  the  more  prominent  points 
of  the  under  surface  were  rubbed  away,  although  not  sutBcieutly  to  give 
a  perfectly  smooth  or  polished  surface.  Viewed  from  above,  it  bears 
considerable  resemblanpe  to  an  implement  for  skin-dressing,  to  which 
use  It  was  probably  applied. 

Figure  3  is  a  small  ax  or  hatchet,  that  makes  a  step,  as  it  were,  in 
advance  of  the  "turtle-backs."  Two  and  one-quarter  iucbes  in  length 
and  two  and  one-eighth  inches  wide,  it  is  brought  to  a  good  edge  of  two 
inches  in  length,  from  a  base  one  inch  and  one-eighth  long  by  one-bftlf 
inch  in  width.  As  will  be  seen  in  the  illustration,  this  specimen  still 
retains  one  characteristic  of  "turtle-backs,"  in  that  it  is  flat  upon  one 
side  and  ia  chipped  upon  its  upper  and  lower  edges  or  side,  as  well  as 
sloped  to  the  frqnt  or  cuttiug-edge  proper.  The  cntting-edge  has  been 
dulled  by  exposure,  but  is  still  sufficiently  keen  to  be  used  as  a  skinning- 
knife,  an  incision  having  previously  been  made.  Although  calling  it  an 
ax  or  hatchet,  we  believe  its  nse  was  that  above  mentioned. 

If  the  climate  of  our  country  during  the  stone  age  was  even  as  tem- 
perate as  it  is  DOW,  warm  clothing  was  an  imperative  requirement ;  and 
it  is  safe  to  infer  that  a  prominent  nse  of  all  these  rude  implements  was 
in  rendering  fit  for  clothing  the  skins  of  the  large  mammals  ouce  numer- 
ous in  this  region. 

Figure  i  is  an  interesting  specimen,  previously  designated  as  a  hatchet, 
but  which  is  now  classed  and  considered  as  a  *'  rude  implement."  Three 
and  one-quarter  iucbes  in  length  by  two  and  one-half  inches  in  breadth, 
it  presents  nothing  in  common  with  the  types — if  we  may  call  them  so^ 
of  these  ruder  forms  of  implements.  From  the  base,  which  is  the  on- 
cbipped  uataral  surface  of  the  stone  that  has  been  selected,  this  imple- 
ment is  chipped  equally  on  both  sides,  and  brought  to  an  edge  along 
each  margin,  and  at  the  same  time  tapered  to  an  obtuse  point,  sufBc- 
iently  marked,  however,  to  indicate  that  it  was  intended  to  pierce  as 
well  as  cut.  The  broad  base,  which  is  sufficiently  wide  to  allow  the 
specimen  to  stand  upon  it  without  support,  upon  a  level  surface,  pre- 
cludes the  idea  that  there  ever  has  been  a  long  shaft  attached,  and  so 
converting  the  specimen  into  a  spear-head. 

Held  in  the  hand,  it  would  seem  to  be  an  awkward  instrument  for 


250  ETHNOLOGY. 

most  purposes,  but  best  adapted  probably  for  incising  the  akin  of  an 
animal  with  tbe  point,  and  tben,  by  the  long  cutting-iDargius,  detacbing 
the  skin  from  tbe  carcass.  Tbe  point  has  probably  been  mnch  more 
acute  than  now,  and,  when  in  its  original  condition,  it  certainly  cosld 
have  been  so  nsed ;  or,  held  in  the  band  by  the  base,  it  would,  by  a  well- 
directed  blow,  split  tbe  long,  hollow  bones  of  a  bison  for  obtaining  tbe 
marrow,  being,  for  snch  a  purpose,  an  admirable  combination  of  wedge, 
hammer,  and  hatchet ;  and  such  split  bison-bones  have  been  found  in 
New  Jersey. 

Figure  6  represents  a  specimen  most  like  a  weapon  of  any  of  the  rude 
implements  we  have  as  yet  been  able  to  find.  Its  shape  at  once  suggests 
its  use,  and,  considering  tbe  rongb  workmanship  that  has  been  expended 
upon  it,  it  seems  admirably  adapted  to  the  supposed  use  to  which  it  was 
pnt.  It  foreshadows  the  tomahawk  of  more  modem  times.  There  appear 
to  have  been  no  fractures  since  the  implement  was  made.  The  whole 
surface  presents  the  same  degree  of  weather-worn  appearance,  and  it  is 
doubtful  if  even  the  rnde  edges  were  more  regular  in  design  or  sharper 
than  at  present.  Very  nearly  eight  inches  in  length,  the  specimen  may. 
for  purposes  of  description,  be  divided  into  two  sections — the  front  or 
blade  of  the  weapon,  and  the  hammer-head  or  back.  The  blade  or  front 
portion  is  four  inches  in  length,  forming  nearly  a  continuous  line  with 
the  top  of  the  back ;  the  elevation  of  the  outline  or  margin  being  less 
than  half  an  inch  at  the  angle  of  the  back  and  edge.  Below,  tbe  line 
of  the  back  and  that  of  the  blade  form  an  obtuse  angle ;  the  blade  being 
beneath  an  inch  and  three-eigbtbs  wider  than  the  narrower  portion  or 
hammer-bead.  The  entire  margin  of  this  specimen  has  been  chipped 
into  its  present  shape  and  condition,  giving  it  a  rudely -rounded  appear- 
ance at  the  top,  edge,  bottom,  and  extremity  of  the  back.  This  chip- 
ping has  not  been  done  by  an  ordimiry  hammer  stone,  pecking  off  the 
small  fragments  and  produciog  the  peculiar  dotted  appearance  common 
to  tbe  ordinary  grooved  cobble-stone  axes;  but  the  stone  has  been 
fiaked  off  in  larger  pieces,  although  the  appearance  varies  from  the 
shelly  fracture  of  jasper,  having  nothing  in  common  with  those  minerals 
that  have  this  peculiar  fracture,  well  named  conchoidal.  As  a  large 
portion  of  the  side  of  this  specimen  is  smooth,  it  is  probable  tbat  Uio 
mass,  as  originally  detached  from  tbe  rock,  bore  some  resemblance  to 
the  weapon  or  implement  as  it  now  appears.  The  interest,  as  it  seems 
to  us,  that  attaches  itself  to  this  rude  batcbet,  is  that  it  is  the  mo»t 
primitive  specimen  we  have  met  with  that  clearly  indicates  that  a 
handle  has  been  fastened  to  it.  A  split  or  forked  sapling  could  have 
been  as  readily  attached  to  an  ax  of  this  shape  as  to  any  of  the  grooved 
forms.  The  shallow  notch  beneath,  at  tbe  junction  of  tbe  back  and 
blade,  was  evidently  so  chipped  to  make  the  attached  handle  more 
secure.  Armed  with  such  a  weapon,  a  powerful  man  could  do  great  exe- 
cution in  close  combat. 

It  must  be  borne  in  mind  that  tbe  specimens  here  figured  are  not  iso- 
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lated  iastaDces  of  rude  stone  im|>leineut«  bearing  pecaliar  markings; 
although  in  a  large  series  there  will  of  course  be  some  even  possibly 
more  rude,  and  again  others  that  seem  a  partial  transitioD  from  tbe 
"  turtle-backs"  to  the  ax,  or  tbe  latter  to  the  spear-head-shaped  speci- 
mens. Other  than  the  specimen  last  figured,  (fignre  5,)  we  have  non- 
lying  on  our  table  two  specimens  with  about  the  same  amount  of  work 
ni>on  them,  but  varying  somewhat  in  details.  The  larger  of  these  is  of 
the  same  length  as  figure  5  ;  bat  the  blade  narrows  gradually  toward 
the  back,  which  is  about  two-thirds  of  the  width  of  the  front  or  cutting 
edge.  There  is  no  defined  spot  to  show  where  or  how  a  handle  has 
been  fastened,  but  such  must  hare  been  attached  in  some  manner  to 
render  the  stone  at  all  available  as  a  war-weapon  or  an  implement  of  the 
chase.  The  other,  smaller  specimen  of  a  rude  ax  is  five  and  one-half 
inches  in  length,  with  a  fVont  or  catting  edge  of  three  and  one-half 
inches  in  extent ;  and  from  this  edge  the  specimen  tapers  to  an  acute 
point,  giving  it  the  form  of  an  acute,  nearly  equilateral,  triangle,  with  a 
slightly -carved  base.  It  shows  clearly  that  it  has  had  a  handle  attached, 
as  in  case  of  figure  o,  and,  with  the  pointed  back  and  curved  edge  in  ftont, 
well  represents  the  tomahawk  of  the  Indians  in  use  after  the  introduc- 
tion of  iron,  and  still  in  use  among  the  wilder  tribes  of  the  West. 

Figure  6  representsasmall  ax,  shoving  that  occasionally  considerable 
labor  was  expended  in  even  this  class  of  rude  implements.  The  general 
outline  is  good,  much  resembling  that  of  the  preceding  figure.  Unlike 
that  specimen,  however,  it  clearly  retains  the  marks  of  the  hammer- 
stone,  showing  that  it  was  slowly  pecked  into  shape,  and  not  formed  by 
hard  blows  and  large  fragments  broken  off.  One  side  is  fiatter  than 
the  other,  indicating  that  it  approaches  the  specimens  we  have  figured 
as  the  types  or  starting-points  of  this  series  of  stone  relics.  The  cat- 
ting-edge  is  still  well  preserved,  but  shows  no  indication  of  having  been 
polished  or  sharpened  otherwise  than  by  pecking  fresh  fragments  off 
as  the  old  edge  grew  dull  by  use.  This  specimen  measures  three  and 
three-fourths  inches  in  length,  t>y  two  and  onebalf  inches  in  width  at 
the  front  or  edge,  and  tapers  then  to  a  back  about  one  inch  iu  width, 
which  has  also  been  chipped  to  a  moderately  sharp  edge. 

Figure  7  represents  a  common  form  of  "  rude  implement,"  that  returns 
to  the  "turtle-back"  variety  in  the  characteristic  of  a  perfectly  flat 
bottom  or  under  snrface,  which  in  this  case  appears  to  have  been  the 
face  of  a  smooth  fracture  effected  by  a  single  blow  upon  tbe  rock  ft^m 
which  tbe  specimen  was  detached.  The  object  of  the  specimen  is  wholly 
different  from  the  "  axes  "  we  have  been  describing ;  this  being  a  spear- 
head apparently,  as  the  well-defined  point  is  unquestionably  the  impor- 
tant feature  of  the  weapon  or  implement  of  the  chase.  It  is  not  easy  to 
comprehend  why  spear-beads  sbonld  have  been  thus  fashioned,  that  is, 
flat  upon  one  side,  and  so  ridged  upon  the  other  as  to  make  the  greatest 
thickness  equal  to  half  the  length,  as  in  this  and  many  other  instances. 
We  will  find,  however,  that  this  character  re-appears  in  other  specimens 
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of  a  later  period,  of  the  liigbest  degree  of  polish  aod  workiiianshii).  The 
specimen  in  question  measures  three  inches  ia  total  length  b;  two  and 
oue- fourth  inches  in  greatest  breadth,  and  is  a  fair  representative  of  the 
"dat"  spears  found  in  localities  where  these  rude  implements  are  met 
vith,  as  in  the  gravelly  bank  of  the  Delaware  south  of  Trenton,  N.  J., 
and  occasionally  on  the  surface  of  the  ground  in  the  same  neighbor- 
hood. 

Associated  with  this  dat-sided  variety,  but  in  far  smaller  numbers,  is 
a  larger  implement,  that  may  be  considered  as  a  rnde  spear-head.  Cer- 
tainly, the  shape  of  the  specimen,  (figure  8,)  as  iu  the  preceding  case, 
shows  the  point  to  have  been  the  principal  object  in  view.  This  speci- 
men W.18  foand  upon  the  surface,  bat  is  identical  with  those  associated 
with  the  gravel  of  the  river-bank.  Indeed,  specimens  of  every  type  of 
"  rude  implements  "  are  found  upon  the  snrface,  and  are  plowed  up 
every  spring  and  autumn ;  but  this  iu  no  way  militates  against  tbe 
opinion  that  these  ruder  forms  are  far  older  than  the  well-cbipped  jas- 
per and  beautifully-polished  porphyry  stone-work. 

The  hatchet  and  the  spear  represent  the  two  types  from  which  tbe 
more  modem  stone  weajwns  have  proceeded,  and  if  we  look  upon  these 
as  having  been  suggested  by  the  use  of  the  "  turtle-backs"  previously 
for  the  uses  to  which  the  hatchet  and  spear  were  afterward  put,  so  far 
as  that  was  practicable,  then  we  have  an  nubroken  line  of  development 
in  the  mahafacture  of  tools. 

Bude  implements  of  a  "  domestic  "  type  are  exceedingly  rare.  We 
have  met  with  but  two  such  specimens,  (figures  9  and  10.)  Figure  9 
represents  a  nondescript  form,  innumerable  uses  for  which  can  be  im- 
agined, bat  not  easily  demonstrated.  Sir  John  Lubbock,  in  bis  "  Pre- 
historic Times,"  (2d  ed.,  p.  340,  figures  ldd-200,)  figures  a  very  similar 
specimen  f^om  Madras.  The  similarity  in  size  and  shape  suggests  the 
probability  that  both  these  specimens  were  put  to  the  same  use ;  and, 
curiously  enoogh,  the  India  specimen,  like  figure  9,  waa  fonnd  at  a 
considerable  depth  below  the  surface  ot  the  ground.  Everything  con- 
nected with  the  history  of  this  specimen  shows  that  it  should  be  classed 
with  the  "  turtle- backs "  and  the  other  forms  that  we  have  figured. 
It  is  just  six  inches  in  length  and  two  and  three-fourths  inches- in 
greatest  breadth.  Nearly  four  inches  of  its  length  is  of  this  width, 
where  it  tapers  to  a  st«m-]ike  handle  a  little  over  an  inch  in  width. 
The  whole  surface  still  retains  traces  of  the  blows  of  the  hammer,  and 
the  edges,  those  of  the  handle  included,  are  all  rudely  chip]>ed. 

With  one  other  illustration  of  "  rude  implements"  we  shall  close  our 
consideration  of  this  portion  of  the  subject.  Figure  10  represents  a  form 
of  this  class  of  relics  wholly  unique.  That  it  is  a  product  of  human 
workmanship  no  one  can  doubt ;  but,  as  in  many  of  the  preceding  cases, 
it  is  difficult  to  say  for  what  it  was  especially  designed.  It  was  found 
on  the  surface  of  :i  sandy  field,  where  many  of  the  ordinary  shapes  of 
Indian  relics  occur.     If  intended  for  an  ax  with  a  handle,  "  all  in  one," 
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then  the  purpose  Is  well  carried  out ;  but  why  so  carefully  roaoded  a 
blade  t  Ko  detailed  description  other  than  some  of  the  principal  meas- 
nrements  are  necessary.  The  lllastration  gives  an  accurate  idea  of  the 
weapon  itself.  The  handle  and  "back"  straight  portion  of  the  blade 
measDre  together  exactly  five  and  one-half  inches.  The  diameter  of 
the  circular  blade  is  abont  four  and  one-balf  inches.  The  straight  back 
of  the  implement  is  the  only  portion  of  the  natural  snriace  of  the  stone 
from  which  it  was  made.  An  examination  shows  that  some  targe  bowl- 
der hm  been  broken  into  laminae,  and  one  of  these,  originally  about  one 
inch  in  thickness,  has  been  afterward  chipped  nntil  the  handled  disk 
has  been  prodnce^l  as  we  now  And  it.  The  edge  apparently  has  never 
been  sharper,  about  one-fouttb  of  an  inch  in  width,  and  the  whole  gen- 
eral appearance  tends  to  show  that  it  is  an  agricultnral  implement. 
While  this  impression  militates  against  the  idea  of  a  great  antiquity 
for  these  rude  specimens,  an  antiquity  that  antedates  agriculture  even 
in  its  most  primitive  condition,  yet  there  seems  no  other  me':hod  of 
utilizing  this  unique  specimen. 

Chapter  III. 

GEOOVED  stone  AXES. 

These,  although  having  a  general  similarity,  are  not  exactly  alike, 
and  we  have  had  in  our  possession  at  various  times  several  hundred. 
The  universal  exception  that  co-exists  with  every  rtile  here  obtains  in  the 
patteru  of  ax  that  is  grooved  upon  each  side,  near  the  head  and  across 
one  margin,  but  whether  the  top  or  bottom  is  uncertain.  Such  speci- 
mens are  alike  sometimes,  even  with  regard  to  size.  So  far  as  the  con- 
tinuation of  the  groove  across  one  margin  is  concerned,  we  find  that  a 
forked  sapling  can  be  best  attached  to  such  axes  by  placing  the  Sat 
margin  in  the  fork  of  the  handle  and  drawing  the  ends  together  over  tlto 
groove,  thus  making  it  the  top  or  upper  margin  of  the  implement.  Wo 
shall,  therefore,  in  describing  this  pattern  of  ax,  which  is  the  most  nearly 
uniform  of  all  the  styles,  consider  the  groove  as  being  across  the  upper 
margin.  Careful  examination  also  of  the  edges  of  such  specimens  as  we 
have  had  seems  to  ns  ta  show  also  that  this  manner  of  securing  the 
handle  was  that  pursued  by  the  people  who  made  and  nsed  these  axes. 

Figure  11  is  a  very  good  example  of  the  most  common  type  of  grooved 
stone  axes;  that  is,  such  as  we  have  described  in  the  preceding  para- 
graph. This  ax  measures  eleven  and  one-half  inches  in  total  length, 
and  is  but  four  inches  wide  at  the  broadest  portion,  the  ridge  imme- 
diately in  front  of  the  groove.  The  groove  itself  is  bat  seven-eighths 
of  an  inch  in  width,  and  the  head,  or  that  portion  posterior  to  the  groove, 
varies  fromone  and  one-half  inohestooneinch  in  length.  Thecutting-edge 
is  bat  two  and  one-fourth  inches  In  extent,  and  is  still  moderately  sharp 
and  well  preserved.  Although  the  specimen  still  shows  the  marks  of  the 
hammer,  yet  it  might  almost  be  placed  under  the  bead  of  polished  axes,  as 
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the  weapoD  haa  been  so  carefully  smootbed  down  that  the  slight  ine- 
(jnalities  and  shallow  indentations  can  scarcely  be  felt  by  the  hand.  Its 
weightis  seven  and  one-half  [wiinds.  With  the  handle  placed  where  the 
groove  is,  it  must  have  produced  a  great  strain  npon  the  wmt.  The 
small  extent  of  the  edge  suggests  that  it  was  intended  to  inflict  (me  effect- 
ive hlow,  and  not  that  its  main  use  was  chipping  or  girdling  of  trees. 

This  specimen  was  found  on  a  small  gravelly  island  in  the  Delaware 
River,  and  was  presented  to  the  author  by  his  friend  Mr.  W.  Bean,  of 
Lambertville,  H".  J. 

Figure  12  represents  the  average  style  of  ax  of  this  particular  pa^ 
tern,  which  we  believe  is  found  throughout  the  United  States.  They 
vary  from  two  to  five  and  seven  inches  in  length,  and  occasionally,  as 
we  have  seen,  reach  eleven  and  one-half  inches.  The  smallest  specimen 
we  bad  met  with  for  a  long  time  was  scant  three  inches;  but,  as  the  ex- 
treme edge  was  wholly  broken  away,  it  probably  measured,  when  per-  . 
feet,  fully  three  inches.  (See  figure  13.)  We  have  since  collected  a 
still  smaller  and  more  perfect  specimen,  (flgui«  14,)  which  measures  only 
two  and  one-h^f  inches  in  length ;  the  perfect  back  being  in  the  natural 
vonditioD  of  the  pebble  from  which  the  little  ax  was  made. 

This  variety  of  ax  is  most  usually  found  to  be  of  sandstone,  and  the 
ordinary  cobble-stones,  or  water-worn  pebbles  of  the  adjacent  river-beds. 
At  and  above  Trenton,  N.  J.,  the  bed  of  the  Delaware  Eiver  is  wholly 
composed  of  loose  stones  of  various  sizes,  with  here  and  there  an  out- 
cropping of  stationary  rock.  These  loose  pebbles  or  cobble-stones  are 
found  ou  examination  to  frequently  bear  considerable  general  resem- 
blance to  the  finished  axes,  and  to  need  little  work  upon  them  other 
than  making  the  groove  and  rubbing  one  end  down  until  a  cntting-edge 
is  prodnced.  So  abundant,  as  it  seems  to  us,  are  the  well-adapted 
stones,  in  shape  and  size,  that  we  wonder  why  so  ftvqnently  we  meet 
with  stone-axea  that  bave  been  carefully  pecked  over  the  whole 
surface-  to  bring  them  down  to  the  proper  shape.  This  may  be  ex- 
plained, perhaps,  by  the  suggestion  that  many  axes  were  made  where 
stones  at  all  suitable  were  dif&cuU  to  obtain,  and  that  the  frequent  wars 
or  wanderings  of  a  community  and  bartering  may  have  resulted  in  the 
eommingling  of  the  axes  of  a  muttitnde  of  localities,  many  of  them 
miles  distant  from  each  other.  We  know,  too,  that  tribes  came  firom 
long  distances  to  make  autumnal  visits  to  oar  sea-coast,  and,  of  course, 
on  Boch  journey»-*would  alxrays  be  provided  with,  and  freqnently  lose, 
as  they  passed  through  the  State,  many  specimens  of  every  variety  of 
both  weapons  and  domestic  implements. 

Occasionally,  this  pattern  is  produced  in  porphyry,  and  in  that  case 
is  invariably  polished.  We  have  knowledge  of  some  specimens  of  this 
pattern,  and  of  this  material,  of  immense  size  and  weight,  but  could 
not,  unfortunately,  learn  the  exact  numbers  of  inches  and  pounds ;  but 
we  do  not  sappose  they  really  measared  more  than  figure  11,  altfaongh 
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the  weight  was  probably  more,  iaasmuch  as  figure  11,  if  of  porphyry, 
\rould  certaioly  be  considerably  heavier. 

When  made  of  porphyry,  these  axes  were  relued  much  more  than 
those  of  ordinary  Bandstone,  inasmuch  as  they  were  contiuually  ground 
(lowD  to  new  edge,  as  the  old  one  wore  away  or  was  accidentally  broken 
off;  and  the  origiaal  ownei's  were  so  choice  of  them  that  they  continued 
the  resharpening  until  there  was  scarcely  any  blade  left,  and  that  little 
unavailable  in  consequence  of  the  thickness  of  the  ax  across  the  back 
and  at  the  groove. 

Figure  16  is  an  admirable  example  of  an  ax  made  of  a  porphyry 
pebble  of  this  pattern,  worn  down  by  continual  resharpening.  The 
specimen  now  measures  four  inches  in  length  by  three  and  three-eighths 
in  width,  and  is  two  and  one-half  inches  across  the  bead  or  back.  It  has 
a  well-defined  groove  running  along  its  under  margin,  a  feature  common 
to  this  pattern  of  stone  axes. 

Occasionally,  an  ordinary  sandstone  or  cobble-stone  axe  of  this  pat- 
tern is  to  be  found  very  carefully  smoothed  over  its  whole  surface.  We 
can  scarcely  call  it  a  polish,  and  yet  it  is  very  near  it.  In  such  speci- 
mens especially,  the  uniformity  in  the  width  and  depth  of  the  groove 
is  truly  remarkable.  This  groove  varies  much  in  depth,  and  a  noticeable 
feature  is  that  the  depth  of  the  groove  is  in  no  wise  in  accordance  with 
the  size  and  weight  of  the  ax,  as  would  be  the  natural  inference. 
Thus,  in  figure  11,  the  groove  is  very  shallow  and  narrow,  being  about 
one-quarter  of  an  inch  only  in  depth,  while  in  some  of  the  smaller  speci- 
mens it  is  folly  one-half  an  inch  deep,  and  we  have  met  with  instances 
fully  five-eighths  of  an  inch  in  depth.  The  depth  of  groove  may  per- 
haps be  a  good  index  to  the  degree  of  patience  in  the  varioas  indi- 
viduals of  a  community.  We  have  before  as  a  very  fine  sample  of  ax 
from  Indiana,  the  remarkable  features  of  which  are  the  depth  and  width 
of  the  groove  as  compared  with  the  general  measurements  of  the  imple- 
ment itself.  The  ax  measures  sis  inches  in  length  by  four  and  one- 
half  in  width,  and  the  groove  measures  one  and  three-quarters  in  width 
by  seven-sixteenths  of  an  inch  in  depth.  Such  a  groove  compared  with 
t^e  example  in  figure  11  seems  the  more  strange  when  we  remember 
that  the  latt«r,  in  size  and  weight,  is  about  double  that  of  the  deeply- 
grooved  Indiana  specimen. 

Figure  16  represents  as  fine  a  specimen  of  a  polished  ax  as  we 
have  ever  seen.  This  ax  was  found  in  Elsinborough  Township,  Salem 
County,  New  Jersey,  by  Dr.  John  W.  Ward,  of  Trenton,  by  whom  it 
was  kindly  presented  to  the  writer.  It  is  now  preserved  in  the  cabinet 
of  the  Peabody  Academy  of  Science,  at  Salem,  Mass.  The  illustration 
gives  a  better  idea  of  the  specimen  itself  than  any  description  can. 
Suffice  it  to  say  that  the  whole  surface  has  been  beautifully  polished, 
the  edge  rendered  as  sharp  as  practicable,  and  it  is  still  perfect, 
equidistant  from  each  side,  and  describing  a  very  nearly  accurate  circle. 
It  will  be  noticed  that  this  specimen  has  two  grooves,  one  of  them  shal- 
lower and  much  less  well  defined  than  the  posterior  and  deeper  oae. 
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The  object  of  tliis  double  grooving  does  not  appear.  It  is  a  feature  we 
have  not  met  with  in  any  other  specimen.  The  preservation  of  the  edge 
and  the  general  freshness  of  the  whole  surface  makes  it  highly  probable 
that  it  is  among  the  very  latest  of  the  stone  axes  made  in  "Sew  Jersey, 
or,  indeed,  anywhere  within  a  reasonable  distance  of  this  State;  there- 
fore it  has  probably  seen  little  if  any  service,  perhaps  being  need  as  an 
ornament  or  badge  of  office. 

When  we  consider  the  class  of  relics  known  as  "  skiuning-knives,"  we 
shall  find  that  some  of  them  are  similar  in  many  respects  to  this  specimen, 
and  that  possibly  we  have  erred  in  calling  figure  16  an  ax.  It  has, 
however,  some  features  so  common  to  the  true  axes  that  the  likelihood 
in  the  case  is  much  iu  favor  of  classing  it  as  we  have  done. 

Figure  17  represents  a  fair  average  specimen  of  a  cobble-stone  ax, 
in  which  the  groove  extends  entirely  around  the  weapon.  One  feature 
is  particularly  noticeable  In  these  axes,  viz,  that  the  groove  is  always 
nearly  in  the  middle  of  the  specimen.  We  have  examined  a  large  series 
of  axes,  and  find  that  the  following  characteristic  is  common  to  all  the 
examples  that  have  come  under  our  notice,  viz :  that  when  the  groove 
extends  entirely  around  the  ax,  it  is  in  advance  of  the  grooves  that  do 
not  meet  above,  or  on  the  upper  margin,  as  in  figures  11, 12, 13, 14,  and 
15.  There  was  something  iu  the  method  of  using  these  rude  implements 
that  is  yet  to  be  learned  before  an  explanation  can  be  given  of  this 
curious  feature  of  the  varying  position  of  the  groove.  Certainly,  the 
original  shape  of  the  selected  pebble  had  nothing,  or  very  little,  to  do 
with  determining  the  location.  This  specimen  (figure  17)  is  abont  the 
average  size  of  any  ordinary  collection  of  these  stone  axes  as  gathered 
from  any  one  neighborhood.  They  range  from  four  to  eight  inches  in 
length,  seldom  exceeding  this  limit,  as  compared  with  the  whole  number 
found ;  and  the  number  of  instances  of  axes  of  less  length  than  fonr 
inches  is  comparatively  few.  As  a  class,  the  completely- grooved  axes 
do  not  appear  to  be  as  well  finished  as  the  preceding  style;  and  being 
usually  of  "  crooked  "  or  irregularly-shaped  stones,  when  a  number  are 
together,  there  appears  to  be  bat  little  in  common  except  the  features 
that  pronounce  them  all  "  axes"  or  malls. 

A  very  &ae  specimen  of  a  large  ax  is  in  the  cabinet  of  Rutgers  Col- 
lege Museum,  at  Kew  Brunswick,  K  J.  It  was  Fonnd  within  the  limits 
of  that  town,  on  the  banks  of  the  Baritan  Biver,  which  was  probably  a 
favorite  locality  with  the  aborigines,  who  perhaps  were  further  attracted 
to  the  place  on  account  of  the  native  copper  that  was  formerly  found 
there,  and  which  they  highly  prized  for  a  variety  of  purposes,  especially 
ornamental.  The  ax  above  referred  to  is  of  identical  pattern  with  that 
figured  by  Sqnier  and  Davis  in  Smithsonian  Contributions,  vol.  1,  page 
216,  figure  108,  (Anc.  Mon.  Miss.  Valley,)  but  is  somewhat  larger  and 
heavier.  The  former  measures  nine  inches  in  length  by  six  inches  in 
width,  and  weighs  an  ounce  or  two  over  nine  pounds.  The  western  spec- 
imen "  is  made  of  very  compact  greenstone,  and  measures  eight  inches 
in  length  by  five  inches  and  a  half  in  its  greatest  breadth,  and  weighs 
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eight  poanda"  S.  &  D.  further  Btate  that  this  "  is  regarded  aa  a  genuine 
'  relic  of  the  monnd-builders.  Its  form  is  almost  identical  with  that  of  the 
forest-ax  of  the  present  day." 

Figure  18  represents  the  finest  specimen  of  a  large  stone  ax  that  we 
Lave  ever  met  with.  Very  many  that  we  have  seen  have  been  as  large ; 
a  namber  have  been  of  more  finished  workmanship,  bnt  no  one  has  as 
many  features  of  interest  as  this.  The  specimen  measures  eleven  inches 
in  length.  The  conical  hea4  is  three  inches  long,  the  groove  and  ridges 
together  two  and  one-qnarter  inches,  and  the  blade  within  a  small  frac- 
tion of  five  and  three-qaarter  inches.  The  conical  head  does  not  appear 
to  have  met  with  any  veiy  hard  nsage,  and  was  probably  intended  for 
ornament.  It  wonld  seem  as  though  the  ridges,  at  each  margin  of  the 
groove,  wonld  be  of  great  advantage  in  securing  the  handle  to  the  ax, 
inasmuch  as  it  secores  greater  depth  to  the  groove  without  cutting  too 
deeply  into  the  body  of  the  implement  itself  j  bnt  such  plausible  rea- 
soning somewhat  vanishes  when  we  come  to  compare  weights  and  find 
that  this  specimen  (figure  18)  weighs  but  six  ponnds,  whereas  fignre 
11,  with  one  ponnd  and  a  half  greater  weight,  has  a  groove  only  one- 
half  the  depth  and  width,  and  as  near  as  practicable  to  one  end  also, 
while  in  figure  18  it  approaches  to  the  middle. 

A  peitiuent  question  may  here  be  asked,  By  what  means  were  these 
cobble-stones  shaped  into  axest  We  have  frequently  already  spoken 
of  "hammer-stones,"  but  we  have  as  yet  found  nothing  that  seems 
adapted  to  such  work  when  it  comes  to  a  deep,  narrow  groove;  for 
while  some  of  the  axes  have  the  grooves  finely  polished,  others  present 
in  the  groove  the  same  pitted  appearance  that  characterizes  the  gen- 
era! surface  of  the  specimen. 

This  ax  (figure  18}  was  found  ou  the  shore  of  the  Delaware  Biver, 
close  to  the  water's  edge,  and  was  presented  to  the  wiiter  by  Dr.  J.  W, 
Ward,  of  Trenton,  IT.  J. 

Squier  and  Davis,  in  the  Smithsonian  Contributions  to  Knowledge, 
vol.  1,  page  217,  speaking  of  stone  axes,  state  that  "it  is  clear,  from  the 
weight  of  many  of  these  axes,  that  they  were  designed  to  be  wielded  with 
both  hands.  Some  weigh  not  less  than  fourteen  pounds,  but  most  range 
from  six  to  ten.  The  average  weight  of  the  ordinary  iron-ax  of  the 
present  day  is  aboat  six  ponnds."  Between  the  weight  of  our  heaviest 
ax  and  their  maximum  there  is  a  difference  of  five  pounds,  which  we 
have  not  yet  been  able  to  make  up  ;•  but,  whether  so  or  not,  it  is  very 
safe,  we  think,  with  the  Sew  Jersey  axes,  to  consider  figures  11  and  18 
about  as  heavy  as  they  were  ordinarily  made;  and,  in  treating  of  this 
subject  in  the  manner  that  we  do,  the  most  that  we  hope  is  to  convey  a 
good  general  idea  of  what  stone  weapons,  ornaments,  and  domestic  im- 
plements were  in  use  among  the  aborigines  daring  their  primitive  stage 
of  caltuie. 

a  have  fonod  an  az  weighing  one  oance  lew  than 
S.  Mis.  115 17  ,  ■,o(-)olc 
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Figare  10  represents  a  specimen  of  ax  of  somewhat  similar  ODtlioe  to 
the  precediDg,  having  the  ridgea  that  aie  on  tbe  margin  of  the  groove 
very  well  defloed,  but  the  tapering,  conical  head  is  by  no  means  as 
artistically  finished  as  in  the  other  instance,  {flgore  18.)  As  the  illus- 
tration shows,  this  specimen  has  heen  chipped,  or,  more  properly,  pecked, 
over  its  whole  sarface,  and  is  a  good  instance  of  the  perseverance  and 
patience  of  the  primitive  folk  who  accoonted  sacb  weapons  among  the 
chiefest  of  their  worldly  goods.  Axes  of  this  shape  and  pattern  occnr 
in  every  part  of  the  State,  associated  with  tbe  pattern  described  in 
flgores  11-15.  So  different  are  they  in  the  one  matter  of  the  groove  and 
its  position,  that  it  seems  exceedingly  probable  that  the  two  patterns 
had  different  uses,  and  yet  we  cannot  see  in  what  the  one  shape  is 
superior  to  the  others.  On  examining  the  hammer-heads,  or  "  backs," 
of  a  large  number  of  the  pattern  of  figures  11-15,  we  find  there  indi, 
cations  of  tbe  hammer-head  portions  having  been  struck  freqaent  and 
hard  blows  with  another  stone,  as  thongh  this  style  of  ax  was  largely 
used  in  splitting  wood ;  while,  in  the  present  type  (flgares  16-19)  there  is 
much  less  indication  of  anch  battering  of  the  head.  Bat  we  have  not 
sufficient  evidence  as  yet  to  make  any  separation  of  these  styles  into 
*'  war"  and  "domestic"  axes,  or  some  such  distinctive  designations. 

Figure  20  represents  an  exceedingly  crude  as,  that,  when  fignred, 
was  the  very  "  plainest"  specimen  we  had  ever  met  with.  Since  then, 
however,  we  have  had  one  other  that  is  even  more  ptimitive,  and  yet 
nuquestionably  a  "  grooved  stone  ax."  The  specimen  here  figured 
(figure  20)  has  the  groove  on  each  side  and  above  and  below  of  a  uniform 
depth,  and  is  welt  defined  throughout,  as  the  illustration  indicat«s^  bat, 
in  the  still  plainer  specimen,  the  groove  consists  of  a  faint  roughening, 
that  seems  of  little  use,  being  scarcely  nueven  enongb  to  prevent  the 
fastening  from  slipping ;  but,  like  figure  20,  tbe  groove  at  tbe  top  and 
bottom  is  practically  deepened  by  a  projecting  knob  of  the  stone,  at  which 
points  all  the  strain  of  the  fast^ing  of  the  handle  must  have  come.  In 
the  specimen  figured,  (figure  20,)  the  sides  of  the  blade  of  the  ax  have 
been  dressed  down  with  a  hammer-stone  to  a  pretty  well  defined  edge ; 
but  in  tbe  still  plainer  ax  before  us  we  find  that  upon  one  side  a  few- 
chips  only  have  been  struck  off,  and  on  the  other  two  great  portions 
have  been  artistically  knocked  away,  and  the  then  roughly-prepared 
blade  has  been  rubbed  with  a  polishing-stone  until  a  small  but  highly- 
polished  edge  has  been  produced.  We  cannot  imagine  any  more  diffi- 
cult task  than  really  cntting  wood  or  splitting  bone  with  such  a  weapon 
as  this,  and  would  restrict  its  use  to  braising  tbe  bark  of  trees ;  but  the 
trees  once  dead,  they  would  require  something  better  than  these  rude 
axes  to  fell  them.  Judging  from  their  present  appearances,  the  edges 
only  of  these  axes  have  been  used ;  the  back,  which  is  very  uneven  in 
each  case,  does  not  show  any  trace  of  having  ever  been  struck  with  a 
hammer ;  and  we  find  in  many  of  the  axes,  especially  in  the  pattern  of 
figure  11,  that  they  were  so  struck,  thus  converting  the  nx  for  a  time 
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into  o  wedge.  Loskiel"  says:  "Their  batchets  were  wedges,  modo  of 
Iiard  stones,  six  or  eigbt  inches  long,  sharpened  at  the  end  and  fastened 
to  a  wooden  baodle." 

Occasionally  we  meet  with  a  crooked  or  bent  ax,  which  bas,  however, 
more  method  in  its  irregolarities  than  haa  flgnre  20.  Snch  an  ax  we  now 
have,  which  was  originally  an  ordinary  cobble-stone  that  was  decidedly 
bent  or  bow-shaped.  Sach  shaped  stones  were  frequently  cbosen,  as  we 
have  seen  a  number  of  specimens  from  widely  distant  localities.  The 
best  illnstration  of  snch  bent  axes  is  one  measuring  nine  inches  in  length 
by  three  and  one-half  inches  in  width.  The  head  alone  is  the  natural  sur- 
face of  the  stone,  except  a  narrow  strip  immediately  in  front  of  the  groove ; 
all  the  rest  has  been  dressed  down,  and  tapers  gradually  to  the  edge,  which 
has  been  moderately  sharp  bnt  never  polished.  These  so-caUed  bent 
axes  are  attractive  in  appearance  as  seen  in  the  cabinet,  but  do  not 
seem  to  possess  any  especial  advantage  over  any  other  form. 

With  one  more  illnstration,  that  of  a  fantastic^y-sbaped  cobble-stone 
ax,  we  will  conclade  this  portion  of  our  subject  Figure  21  represents  a 
small  ax  with  three  nncommon  features :  the  near  approach  of  the 
groove  to  the  middle  of  the  specimen ;  the  almost  flat  surface  of  one  side 
of  the  implement;  and  the  intended  doable  edge.  We  say  intended,  but 
it  may  be  that  the  shorter  end  has  bad  a  cutting-edge  thereon,  althongfa 
there  is  no  trace  of  it  left  now ;  or  the  broken  condition  of  this  end  may 
be  the  preparatory  chipping,  to  have  it  ready  for  grinding  to  a  cutting-edge 
at  any  time  it  might  be  desirable  to  do  so.  This  specimen  measures  six 
inches  in  leogtb  by  two  and  one-half  inches  in  breadth,  except  at  the  pro- 
jection immediately  in  front  of  the  groove  on  the  upper  margin,  which  pro- 
jection is  abont  one-half  an  inch  in  length.  What  might  be  the  object  in 
having  one  side  flat,  or  nearly  so,  does  not  appear ;  bnt  it  will  be  seen 
that  this  peculiarity  is  not  confined  to  this  ax,  or  to  a  few  axes  as  a 
class  by  themselves,  but  occnra  in  weapons  and  implements  of  a  far 
different  nature. 

It  would  be  easy  to  go  on  for  an  indefinite  time,  and  point  out  pecul- 
iar features  in  the  multitudes  of  stone  axes  that  are  to  be  found  in 
every  museum,  and  scattered  throughout  the  country,  but  it  is  unnec- 
essary to  give  additional  examples.  We  probably  have  particularized 
more  than  was  necessary,  and  certainly  have  gone  over  the  ground 
sofBciently  to  give  a  general  idea  of  the  common  characters  and  average 
appearance  of  this  class  of  relics. 

Whatever  may  be  thought  of  the  scientific  value  of  single  specimens 
of  these  axes,  or  of  other  relics  found  lying  upon  the  surface  of  the 
ground,  that  value  is  enhanced  perhaps,  or  at  least  interest  is  attached 
to  the  specimens,  when  we  occasionally  have  the  good  fortune  to  un- 
earth a  so-called  "deposit"  of  these  specimens,  sometimes  numbering 
several  hundred. 

In  one  cose,  in  digging  a  cellar  in  Trenton,  N.  J.,  one  hundred  and 
*  Miaeiou  amoog  N.  A.  Indi&Ds,  (Delawarea,)  page  5<. 
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twenty  were  foimO,  "  all  closely  baddlecl  up  together,"  as  my  informant 
described  them.  Tbey  were  about  three  feet  below  the  surface,  and  a 
"foot  deep"  in  the  gravel  nnderiying  the  soil.  They  were  surrounded 
by,  and  entirely  covered  with,  a  bright  brick-red  powder.  Again,  in  dig- 
ging the  receiving-vault  of  the  Biverview  Cemetery,  near  Trenton,  S". 
J.,  "  a  bushel-baaketful  of  these  axes  was  found,  packed  closely  to- 
gether, six  feet  deep  in  the  ground,"  On  the  face  of  the  bluff  fronting 
the  Delaware  Elver,  immediately  below  Trenton,  K.  J.,  several  such 
instances  have  come  to  the  notice  of  the  writer.  In  the  first  two 
instances,  the  specimens  were  all  grooved  cobble-stone  axes.  In  another 
instance,  the  "  axes  (1),"  fifty  in  number,  were  of  the  nngrooved  pattern, 
all  of  porphyry,  well  polished,  and  appeared  to  have  been  carefully 
deiwsited,  and  not  thrown  pell-mell  into  the  bole  dng  to  contain  them. 

Dr.  Daniel  Wilson,  in  "  Prehistoric  Man,"  page  412,  gives  an  illustra- 
tion and  comments  on  an  "  inscribed  ax "  that  was  found  in  New 
Jersey,  and  so  claims  a  notice  here.  We  will  quote  the  doctor  in  full  con- 
cerning it.  He  says :  "  In  1359,  Dr.  John  G.  Evans,  of  Pemberton,  N. 
,T.,  communicated  to  the  American  Ethnological  Society  an  accoont  of  a 
stone  ax  inscribed  in  similar  [that  is,  to  the  '  Yarmouth  Bay  8toae,'J 
unknown  characters,  which  had  been  recently  plowed  up  on  a  neigh- 
boring farm.  The  ax,  which  measures  about  six  inches  long  by  three 
and  a  half  broad,  is  engraved  from  a  drawing  furnished  to  me  by  Dr. 
Evans.  Dr.  E.  H.  Davis,  after  carefully  examining  the  original,  informs 
me  that,  though  the  graven  characters  have  been  partially  retouched 
in  the  process  of  cleaning  it,  their  edges  present  an  appearance  of  age 
consistent  with  the  idea  of  their  genuineness,  and  the  circumstances 
attending  its  production  furnish  no  grounds  for  doubting  its  authen- 
ticity-. Two  oftbe  characters  are  placed  on  one  side  in  the  groove  for  the 
handle;  the  others  apparently  form  a  continuous  line,  running  round 
both  sides  of  the  axblade,  as  extended  here,  (figure  50.)" 

We  probably  spoke  too  hastily  in  attributing  to  plow-scratches,  such 
a  case  as  this,  of  an  inscribed  as ;  *  but,  nevertheless,  we  have  no  faith 
in  an  ancient  foreign  origin  of  these  figures.  If  not  intended  as  a  hoax 
by  some  witless  idler,  then  it  is  the  meaningless  fancy  of  some  eccentrio 
aboriginal.  But  one  single  fact  has  come  under  our  own  notice  that 
in  any  way  bears  upon  the  subject  of  the  age  of  these  relics. 

The  instance  referred  to  was  as  follows :  On  the  3d  of  July,  1369,  a 
large  white-oak,  measuring  twenty-seven  feet  in  circumference  at  three 
feet  from  the  ground,  during  a  high  gale  of  wind  was  blown  down. 
A  short  time  afterward  the  immense  stump  was  uprooted,  preparatory 
to  leveling  the  ground.  The  hole  that  the  extracted  roots  left  measured 
seven  feet  in  depth  and  thirty-three  in  circumference.  Four  feet  below 
the  bottom  of  this  hole,  or  eleven  feet  from  the  surface  of  the  ground, 
we  found  a  very  rude  stone  ax,  that  was  entangled  in  a  mass  of  fibrous 
roots  that  had  been  cut  off  from  the  main  mass  of  roots  of  the  tree.    In 
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this  case  an  ax  must  have  been  baried  Id  the  earth  before  this  old  tree 
was  an  aconi.  Now,  as  to  the  age  of  the  tree.  Tbere  were  not  less 
thajL  five  hundred  rings  clearly  to  be  traced  oa  a  section  of  the  tree 
afterward  made ;  and  a  large  portion  of  the  center  and  another  portion 
aboat  the  circamference  could  not  be  determined  accarately,  but  which, 
on  comparison  with  so  mach  of  the  tree  as  retained  the  rings  sufCoiently 
distinctly  to  be  counted,  might  aaitely  be  estimated  at  as  many  more 
circles. 

Without  allowing  for  any-time  to  have  elapsed  from  the  occurrence 
of  the  ax  falling  on  the  gronnd,  or  of  its  intentional  burial,  we  bare 
here  with  considerable  certainty  the  long  stretch  of  one  thousand  years 
that  this  ax  has  been  quietly  resting  in  the  ground. 

Chapter  IV. 


We  propose  to  consider,  under  the  name  of  "celts,"*  the  class  of  relics 
that  approach  most  nearly  to  the  ordinary  stone  axes,  bat  which  are 
without  any  groove  or  other  indication  that  a  handle  has  been  attached. 
These  celts  vary  more  in  size  among  themselves  than  in  any  other 
feature;  and  we  have  separated  the  specimens  obtained  into  .two  classes, 
viz,  celts  and  "  Bkinning-knives,"  the  latter  being,  in  our  judgment,  too 
small  to  be  used  as  weapons,  under  which  heading  we  think  tlie  ordi* 
nary  celts,  or  ungrooved  axes,  must  be  placed. 

Gonsidu^d  with  reference  solely  to  size,  we  can  be  moderately  sure 
of  correct  nomenclature  in  saying  that  a  stone  dressed  down  until  its 
thickness  is  less  than  half  the  width,  with  one  end  sharpened  to  a  cut- 
ting-edge, and  the  length  not  less  than  five  inches,  may  be  taken  as  a 
celt,  or  ungrooved  ax.  Still,  it  must  be  borne  in  mind  that  smaller 
grooved  axes  occur. 

The  use  or  uses  to  which  some  of  the  larger  of  these  celts  were  put 
is  very  difScult  to  conjecture,  inasmuch  as  no  trace  of  a  handle  having 
been  attached  can  be  detected.  Mr.  John  Evans,  however,  describes 
several  methods  employed  by  savages  in  hafting  just  such  stone  imple- 
ments. A  fact  to  be  taken  into  consideration,  however,  with  reference 
to  our  Sew  Jersey  specimens,  is,  that  the  great  prevalence  of  grooved 
axes  renders  it  probable  that  the  ungrooved  were  used  without  handles, 
since  grooved  or  ordinary  axes  occur,  made  of  the  same  hard  materials 
as  the  hand-axes,  viz,  porphyry  and  bomstone.  Concerning  the  nse  of 
these  hand-axes,  or  "polished  celts,", Mr.  Evans  remarks:  "Among 
modem  savages  we  have  instances  of  similar  tools  being  nsed  in  the 
hand  without  the  intervention  of  any  haft,  though  among  the  Anatra* 
Uans  the  butt-end  is  sometimes  enveloped  in  a  mass  of  resinous  matter, 
BO  as  to  form  a  knob  which  fits  the  hand."  And  again :  "They  were 
*  From  tbe  Latin  cellii,  a  cliisel. 
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also  employed  ia  times  of  war,  as  weapons  of  offease  and  defense,  as  a 
sopplementary  kind  of  tomahawk."* 

The  term  "wedge"  has  been  applied  to  this  pattern  of  "ax,"  and 
may  Tery  possibly  be  a  correct  designation  for  the  flattened  specimens, 
bat  scarcely  applicable  to  those  that  are  nearly  or  quite  cylindrical  or 
conical  in  shape.  The  term  "  wedge,"  however,  suggests  the  use  of  a 
hammer,  and  we  do  not  nsnally  find  the  back  of  the  so-called  wedge  exhib- 
iting traces  of  having  been  strack  with  snch  stone  hammers  as  were  in 
use  when  these  '-wedges"  were  made. 

Fignre  22  imperfectly  represents  a  specimen  of  the  larger  nogrooved 
axes,  that  show  bat  little  trace  of  haman  workmanship,  other  than  the 
flnely-WToQght  edge,  and  a  limited  polished  surface  on  the  npper  and 
lower  margins.  It  measares  seven  and  thiee-qaarters  Inches  in  length, 
by  three  and  one  half  inches  in  width,  at  a  point  a  little  in  advance  of 
the  middle.  It  is  of  ordinary  sandstone,  and  originally  was  very  nearly 
of  its  present  shape.  One  side  is  mach  flatter  than  the  other,  and  ap- 
I>ears  to  have  been  first  pecked  away  and  then  somewhat  polished.  The 
margins  have  been  polished  for  a  short  distance  from  the  edge,  and,  on 
the  lower  margin,  there  is  a  very  smooth  smface,  little  over  an  inch  in 
extent  either  way,  that  appears  to  be  snch  "peculiar  polished  space, 
which  has  been  produced  by  the  friction  of  the  wood,"  as  described  by 
Lubbock  as  exhibited  in  some  specimens  foand  in  Earope.  There  does 
not  appear  to  have  been  any  hard  hammering  upon  the  head  of  this 
stone  celt;  but,  if  the  handle  had  been  attached  after  the  manner  of  the 
grooved  ax,  as  the  polished  space  seems  to  indicate,  we  cannot  see  how 
a  hard  blow  could  fail  to  displace  the  implement. 

While  such  celts  are  usually  cobble-stones  from  the  river-bed,  mate- 
rially altered  only  at  one  end  in  the  prodoction  of  the  edge,  many  are 
porphyry  pebbles,  handsomely  polished  over  their  whole  surface,  and 
not  only  admirably  edged,  but  the  opposite  end  frequently  ground  to  a 
very  beautiful,  tapering  point.  Such  point-headed  polished  porphyry 
as!es  are  among  the  very  handsomest  of  all  the  relics  found  within  the 
limits  of  the  State.  This  pattern  {figures  23  and  24)  is  found  in  every 
part  of  the  globe  where  polished  stone  implements  occur,  showing  it 
best  met  those  common  wants  of  all  mankind,  wherever  they  may  have 
happened  to  bej  and  possibly,  if  we  could  determine  one  use  to  which 
such  axes  were  adapted,  of  a  strictly  universal  nature,  it  would  be  safe 
to  apply  a  name  suggested  by  such  nse  to  this  form,  now  known  by  the 
objectionable  term  of  "celt." 

Sir  Johp  Lnbbockt  figures  a  celt,  similar  to  figure  23,  from  Ireland ; 
Nilsson  figures!  them  from  Scandinavia;  and  the  pattern  is  nearly  ap- 
proached in  axes  from  Accra,  West  Africa,  figured  by  Sir  J.  Lubbock.§ 
Of  a  porpljyry  polished  celt,  similar  in  shape  to  flgfare  23,  that  the 
'Ancienl  Stone  ImplamentB  of  Great  Britain,  page  153. 
)  Pit^nitotic  Timea,  3d  ed^  figorea  97-96,  page  88. 
t  ^116  AgQ  Id  Sofmd^avi%  plate  vii,  flgnres  151  &nd  Kt. 
'i  Jomcm  AatfaiQp.  Inst.,  London,  tc4.  1,  po^e  zcv  (Proo.  £th.  Sac.) 
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writer  forwarded"  to  Sir  J.  Lnbbock,  that  archieologist  writes:  "Tbe 
polished  ax  aboat  which  ;oa  inqolre  is  very  similar,  as  yoa  suppose, 
to  the  one  figured  in  Prehistoric  Times,  so  mach  so,  indeed,  that  I  had 
placed  it  in  a  drawer  with  similar  axes  from  various  other  parts  of  the 
world  to  show  how  mnch  they  are  alite." 

While  this  form  (ftgnre  23)  is  asnally  of  porphyry  and  highly  polished, 
'it  is  sometimes  met  with  of  softer  mineral,  and  the  specimen  in  question 
is  pecaliarly  interesting  on  this  acconnt ;  for,  although  of  the  tapering 
form,  and  accurately  outlined,  it  is  of  sandstone,  and  pecked  into  shai^e, 
having  a  highly-polished  edge  only,  instead  of  being  so  worked  over 
the  whole  surface. 

Wehave  ventured  to  call  flgare25a"celt,'' rather  thana"  skin  dressei," 
because  the  cutting-edge  varies  decidedly  in  its  character  from  the  gen- 
eral run  of  "  skinning-knives."  Tbe  edge,  it  will  be  seen,  is  narrow,  and 
slopes  snddenly  from  the  thickest  portion  of  the  implement^  and  is  not 
produced  by  a  gradual  slope  from  the  back  of  the  instroment,  as  in  the 
majority  of  so-oalled  skin-dressers,  or  skinning-knives.  There  may,  per- 
haps, be  no  sufficient  reason  for  calling  figure  25  acelt,  since  its  size  cer- 
tainly precludes  the  idea  of  its  utilization  for  chopping,  unless  for  very 
slender  and  tender  marrow-bones ;  but  we  have  a  good  example  to  follow 
in  so  doing,  as  we  shall  see. 

Sir  John  Lubbock,*  in  some  "  Xotea  on  Stone  Implements  ftom  Africa 
and  Syria,"  gives  uatural-size  figures  of  stone  axes,  which  certainly  are 
identical  in  shape,  and  have  been  nsed,  no  doubt,  in  an  identical  manner. 
The  author  says,  with  reference  to  them :  "Some  of  the  West  African 
axes,  as  will  be  seen  by  the  figures,  (plate  ii,  figures  1  and  2,)  closely  re- 
semble some  of  the  smaller  axes  so  common  in  Western  Europe ;"  and 
adds,  as  we  have  already  observed  of  the  preceding  pattern,  "Indeed, 
this  type  may  be  said  to  be  cosmopolitan,  and  needs  no  desoriptioQ." 

We  find  that  Sir  John  Lubbock  simply  uses  the  term  "  ax"  in  q>eaking 
of  these  African  relicfl,  and  if  it  is  applicable  in  the  one  case  it  is  in  the 
other,  but  unless  the  term  is  properly  applied  to  implements  that  cannot 
be  made  to  cut  in  any  nseftU  manner,  which  is  not  the  case,  tbe  designa- 
tion is  certainly  a  misnomer. 

Figore  26  may  properly  be  placed  in  the  same  "  class"  with  the  pre- 
ceding. Althonghamuchlessflnisbedspecimen,  it  was  nnqnestionably 
put  to  the  same  uses.  It  is  made  of  a  fine-grained  porphyritic  stone,  and 
has  been  polished  over  its  entire  surface.  This  little  "celt"  measures  two 
and  one-eighth  inches  in  length  by  one  and  three-quarters  in  width.  The 
catting  (or  skin-detachiu^)  edge  was  originally  good.  The  back  has  a 
ridge  running  obliquely  across  it,  from  which  the  surfaces  slope  at  an 
angle  of  forty-five  degrees.  Had  this  specimen  been  nsed  as  a  wedge 
for  splitting  wood,  certainly  the  back  was  not  fayorably  fashioned  fpr 
receiving  a  hard  blow;  moreover,  the  ridge,  which  in  that  case  would  have 

'  Joura.  Anthrop.  Inst.,  London,  vol.  1,  page  scil,  plate  11,  tigaiea  1  sad  2,  (£tfa< 
Soc.  ProcB.) 

r,„t,z.ctvG00Ql-C 


264  ETHNOLOGY. 

been  macli  battered,i8  still  moderately  well  preserved.  This  double-faced 
coDdition  of  the  backs  of  small  axes  is  not  unfreqnent  among  the  grooTed 
cobble-stone  specimens. 

Localities  ]mown  to  have  been  the  former  sites  of  Indian  villages  are 
vhere  these  celts  are  now  found  in  greatest  abundance;  a  fact  which 
does  not  bold  good  with  reference  to  the  grooved  stone  axes ;  althoagh 
these,  too,  have  been  foand  in  "deposits"  occasionally,  as  described  in 
Chapter  III.  In  the  instance  referred  to  in  the  preceding  chapter,  of  a 
deposit  of  fifty  polished  porphyry  celts,  we  have  possibly  an  indication 
that  the  nse  of  these  implements  was  of  a  domestic  and  not  warlike 
character,  supposing  that  the  specimens  were  buried  for  the  porpose 
of  concealing  them  from  au  enemy,  should  a  sadden  raid  be  made  upon 
the  village.  If  such  celta  were  weapons,  they  would  always  be  in 
demand,  bat  as  domestic  implements,  there  might  be  times  of  consider- 
able daration  when  they  woald  not  be  required  If  so,  what  method 
more  natural  than  to  bary  tbem  t  The  feet  that  undoubted  weapons 
are  also  found  baried  in  considerable  numbers  does  not,  we  think,  mili- 
tate against  this  supposition,  since,  in  the  borial  of  weapons,  the  deposits 
were  made  by  the  makers  of  sncb  specimens,  and  were  osnally  in  sub- 
terranean arsenals ;  the  specimens  being  generally  in  an  nn&nished  state. 

Chapter  V. 

FLINT  HATCHET3. 

We  have  seen  that  all  the  specimens  as  yet  described  under  the  bead  of 
axes  and  celts  have  been,  without  ^ception,  pebbles  or  "  cobble-stones," 
worn  into  shape  by  polishing-stones  or  pecked  by  a  stone  hammer  into  the 
repaired  form.  We  have  nowhere  made  any  allusion  to  a  chipped  ax. 
The  term  "chipped"  was  purposely  reserved,  as  it  were,  for  flint-like 
stone-cntting  implements,  which  we  further  propose  to  designate  as 
hatchets,  to  distinguish  them  from  "axes"  proper;  that  is,j)ecS:cd  or 
polished  pebble  implements.  The  distinction  between  the  two  is,  that 
an  ax  has  a  polished  edge,  and  a  hatchet  a  chipped  edge. 

Flint  hatchets  (which  in  New  Jersey  are  never  true  flint)  are  found 
associated  with  other  implements,  as  arrow-points  and  spear-heads,  in 
very  scanty  numbers,  if  we  consider  the  very  hatchet-like  specimens  only 
as  really  the  implement  in  question,  and  consider  those  as  "implements" 
having  no  particular  use  in  view,  or  as  rude  spear-beada  that  do  not 
present  the  ideal  outline  of  the  hatchet  in  every  detail.  If  we  chance, 
however,  upon  the  site  of  an  Indian  village,  or  if,  along  the  river  or 
creek  bank,  we  come  upon  a  massel-shell  heap  or  fresh-water  KjoViken- 
mUdding,  these  rough  flint  hatchets  will  be  found  much  more  abundant, 
and  sometimes  even  sufficiently  numeroas  to  be  quite  characteristic  of 
the  particular  locality. 

The  flint  hatchets  vary  considerably  in  size  and  someifhat  in  shape, 
and  are  always  of  jasper  or  white  quartz.    The  latter,  however,  are 
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rare ;  at  least,  tre  have  ODly  met  with  some  eight  or  ten  during  foar  years' 
systematic  collectiag.  Tbe  jasper  forms  are  of  all  the  colors  tbat  appear 
ID  that  mineral — red,  yellow,  brown,  blae,  green,  chocolate,  and  varie- 
gated. They  never  exhibit  the  fine  finish  of  some,  of  the  arrow-poiota, 
and  appear  to  have  been  made,  in  a  great  measure,  of  portions  of  the 
jasper  masses  tbat  conld  not  be  fashioned  into  those  remarkably  delicate 
shapes  which,  aa  will  be  seen  in  another  chapter,  are  exhibited  in  some 
of  tbe  arrow-points  tbat  we  have  gatliered.  Jasper  is  not  found  in  New 
Jersey  in  situ;  fragments  and  an  occasional  pebble  in  the  river-gravels 
being  all  that  occnr,  except  in  the  shape  of  finished  "  relics."  Tbe  frag- 
ments, however,  are  abundant  about  sites  of  aboriginal  villages.  Sandy 
fields,  with  no  stone  of  any  kind  near,  are  occasionally  thickly  dotted 
with  the  little  flakes  and  "  failures  "  of  some  ancient  arrow-maker. 

Figure  27  is  a  beantifnl  mass  of  many-colored  jasper,  red  and  yellow 
predominating,  that  has  been  laboriously  chipped  until  brought  to  its 
present  shape,  which,  we  think,  warrants  its  being  designated  a  hatchet; 
but,  indeed,  were  there  not  other  specimens  to  be  found  that  more  clearly 
show  the  work  of  man,  it  might  be  considered  merely  a.  chance-shaped 
fragment  of  a  jasper  bowlder.  We  give  it  the  first  place  in  our  list  of 
hatchets  because  of  its  size,  it  being  the  largest  specimen  tbat  we  have 
met  with,  and  as  serving  as  a  good  link  between  this  form  of  weapon 
and  tbe  axes  pi-oper ;  and  certainly,  from  its  size,  it  was  fitted  to  perform 
the  duties  of  any  ax  we  bare  figured.  Tbe  hatchet  (figure  27)  mea- 
sures six  inches  in  length  by  three  and  one  quarter  inches  in  width.  It 
is  chipped  to  an  edge  at  oue  end  and  along  tbe  upper  and  lower  mar- 
gins. The  amount  of  work  expended  upon  it  is  very  great,  and  we 
should  jndge  to  very  little  purpose,  if  wood-cnttiug  was  the  intended  nse 
of  the  implement;  but  for  mussel-shell  crushing,  or,  better  yet,  bone- 
splitting — its  most  likely  nse — it  is  moderately  well  adapted.  The  illus- 
tration ia  very  imperfect  in  its  details,  although  correct  in  outline.  It 
shows  far  too  few  of  the  innumerable  surfaces  caused  by  the  forcing-off 
of  small  fiakes,  from  every  portion  of  tbe  surface,  to  give  a  good  idea  of 
the  specimen  itself.  Tbe  edge,  which  was  apparently  much  sharper,  has 
been  dulled  by  use  and  long  weathering.  It  bears  no  traces  of  a  handle 
having  ever  been  attached ;  aud  yet  it  would  seem  to  bo  comparatively 
useless  unless  wielded  by  such  an  appendage. 

Figure  28  represents  a  not  uncommon  form  of  fiiut  batcbet,  tbat  we 
considered,  when  we  found  the  specimen  figured  here,  as  rare.  Since 
then  we  have  met  with  a  large  number,  all  agreeing  with  it  in  size,  shape, 
aud  material.  It  may  be  questioned,  perhaps,  if  such  an  implement 
should  be  called  a  hatchet;  many  would  look  upon  it  as  a  "scraper." 
We  shall  see,  however,  that  those  sjiecimens,  so  abundant  in  New  Jersey, 
and  which  we  have  called  "scrapers,"  are  much  smaller  chipped  flints 
as  a  class,  and  have  a  handle  of  the  mineral  itself;  the  complete  imple- 
ment being  chipped  out  of  one  piece.  We,  therefore,  incline  to  the 
belief  that  this  specimen  is  a  double-edged  hatchet,  if  the  ends  were 
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used  in  cntting,  or  a  single-edged  one,  if  &  bone  baudle  va&  ever 
attached  to  the  tower,  straigbter  margin.  With  a  handle  so  attached, 
it  certainly  coold  then  be  nsed  advantageonsl  j  as  a  hatchet  or  chopping- 
knife,  and,  when  sharper,  ae  an  iaBtrnment  for  detaching  the  toagh  hide 
of  the  bison  or  deer,  both  of  -which,  from  the  crambling  bones  that  we 
have  occasioDally  exhumed,  we  note  know  were  formerly  found  in  "Sew 
Jersey.  Again,  such  a  hatchet  woald  be  Qseful  in  breaking  apart  the 
tough  vertebrse  of  the  sturgeon,  once  so  nomeroaB  in  the  Delaware 
Birer.  These  immense  fish  frequent  the  shallow  portions  of  the  stream 
during  the  snmmer,  and  are,  even  now,  captured  by  the  spear  when 
found  in  such  localities.  If  the  stone-age  people  valued  the  sturgeon  as 
an  article  of  food,  which  is  probable,  they  would  require  the  veiy  largest 
and  sharpest  of  tbeii  stone  weapons  to  captnre  it  and  to  divide  the 
carcass.  An  occasional  glance  at  the  fauna  of  the  locality  from  which 
we  gather  "relics"  will  give  us  many  valuable  hints  as  to  the  probable 
use  of  the  various  implements.  Again,  may  not  such  a  chipped  flint  as 
figure  28  have  been  a  sort  of  "handy  comeby,"  and  not  specially  set 
apart  for  any  particular  nse  or  uses  1  Some  such  shaped  flint,  bone- 
handled,  as  we  have  described,  would  be  admirable  for  splitting  marrow- 
bones, crushing  large  mussels,  girdling  trees,  or  cntting  saplings  for 
lance-handles ;  and,  if  put  to  any  or  all  these  uses,  must  we  not  call  it  a 
hatchet  T 

Figure  29  represents  a  form  of  flint  hatchet  that  approaches  the 
"lance«head"  in  shape,  bat  is,  of  course,  too  short  and  broad  to  be  used 
for  such  purpose.  Having  a  well-deflned  edge  upon  each  side,  as  well 
as  in  trout,  where  it  becomes  obtusely-pointed,  it  appears  evident  that 
it  was  used  to  split  rather  than  to  pierce.  If  a  handle  was  attaehed,  ve 
suppose  it  to  have  been  placed  at  the  flattened  or  straight  base,  and  to 
have  been  of  bone,  as  in  figure  214  of  Lubbock's  Prehistoric  Times, 
second  edition,  although  this  illustration  referred  to  is  that  of  a  knife, 
and  not  a  hatchet.  We  think  it  not  improbable  that  jast  such  "flints" 
as  tiiese  were  inserted  in  long  wooden  clubs  as  "teeth,"  and  that  clubs 
thus  formed  were  used  in  war.  The  war-club  was,  and  is,  a  favorite 
weapon,  and  the  vast  majority  of  such  specimens  as  figure  29  were  very 
possibly  nsed  in  this  manner. 

Figure  29  bears  much  resemblance,  except  in  being  more  pointed  at 
one  end,  to  modem  Esquimaux  scrapers,  as  figured  by  Sir  John  Lubbock,* 
but  is  just  double  the  size.  There  is  this  difference,  however,  between 
either  the  modern  or  the  prehistoric  scrapers  and  such  an  implement  as 
we  here  designate  a  hatchet,  viz,  that  the  former  have  one  6a,t,  smooth 
surface,  the  plane  of  a  single  cleavage,  while  the  hatchets  have  an  edge, 
beveled  from  each  side,  which  are  both  equally  well  chipped.  These 
more  elaborate  "hatchets"  may  have  been  nsed  as  "scrapers." 

We  would  also  call  attention  to  the  similarity  of  our  specimens,  as 
represented  by  figure  29,  to  a  flint  implement  from  Le  Moostier,  also 

"  Prehiatorio  Timos,  2U  ed.,  p.  93,  figs.  105-107. 


..Coogic 


STONE  AGE   IN   NEW   JEItSEY.  267 

filmed  by  Lubbock.*  Althongh  figure  39  is  somewhat  larger,  and  bas 
not  "one  side  left  uDchipped,"  the  rariatioD  in  general  characterifiticsis 
very  sligbt,  and  an  identity  of  tbe  uses  of  tbe  two  specimens  ia  bigbly 
probable.  We,  too,  have  met  witli  some  specimens  of  tbis.  pattern  of 
*'  flint  batcbet,"  with  sach  an  nnchipped  snrface  as  is  porticolarly  pointed 
oat  in  the  Le  Moostier  implement  by  Labbock,  Such  identity  of  Eu- 
ropean and  American  specimens  of  l!int-work,  even  to  tbe  details,  ia 
certainly  remarkable. 

Figures  30,  31,  32,  and  33  represent  the  smaller  flint  hatchets,  which 
are  mach  more  abundant  than  the  larger  examples  which  we  have  jnst 
described.  Tbey  do  not  vary  very  greatly  in  their  general  outline,  being 
usually  triangular,  or  nearly  so,  in  shape,  and  varying  but  little  ftom 
three  inches  in  length  by  two  inches  in  greatest  breadth.  We  have 
gathered  several  dozens  of  these  small  hachets,  naaally  associated  with 
arrow-points  and  spear-beads  and  tbe  other  ordinary  shapes  of  surface- 
relics. 

On  the  sites  of  tbe  long-past  labors  of  "Indian  un'ow-makers,"  and  we 
have  visited  several  such  localities,  these  small  hatchets  are  found  in  an 
unfinished  state,  mingled  with  the  mass  of  chippings  that  accomulated 
daring  their  manufacture,  and  that  of  arrow-points,  spear-beads,  &c. 
Tbe  unfinished  specimens  are  almost  always  such  as  have  been  discarded, 
in  consequence  of  some  defect  in  tbe  mineral  which  was  not  discovered 
until  the  specimen  was  well  toward  completion.  This  foot  combats,  we 
tbink,  the  assertion,  often  made,  that  tbe  Indian  arrow -maker  was  a  good 
practical  mineralogist.  These  specimens  were  always  commenced  from 
masses  of  tbe  rock  not  a  great  deal  larger  than  the  intended  implement, 
and  small  enough  to  develop  to  the  experienced  tbe  weak  points  of  tbe 
mineral. 

As  already  stated,  the  more  usual  sizes  of  hatchets  are  sach  as  we 
have  figured,  (figures  30-33.)  Their  size  should  be  no  objection  to  the 
proposition  that  tbey  were  used  as  cutting-tools.  We  have  already  seen 
that  axes  are  equally  small.  Sir  John  Labbock  figuresf  one  from  Ire- 
land, which  is  as  small ;  and,  on  page  182,  speaking  of  Swiss  axes,  says, 
"  With  few  exceptions,  they  were  small,  especially  when  compared  with 
tbe  magnificent  specimens  irom  Denmark.  In  length,  tbey  varied  ^ant 
six  inches  to  one,  while  the  cntting-edge  had  generally  a  width  of  fh>m 
fifteen  to  twenty  lines  f  and,  again,  on  page  03,  speaking  of  so-called 
"  axes,"  or  hatchets  of  the  KjokJcenmoddinga,  says,  "  They  are  •  •  • 
radely  triangular  or  qnadrangclar  in  shape,  with  a  catting-edge  at  the 
broader  end,  and  two  and  a  half  to  Uve  and  a  half  inches  In  length,  with 
a  breadth  of  one  and  a  half  to  two  and  a  half  inches."  Now,  the  Kew 
Jersey  specimens  differ  only  in  tbis,  that  both  sides  are  chipped ;  other- 
wise tbey  are  identical.  As  we  have  abundant  reasons  for  knowing  that 
mussels  (Unio  and  Anodoata)  were  a  favorite  food,  these  little  flint 
■  Id.,  p.  320,  figs.  182-184. 
t  Prelftstoric  Times,  fig.  M,  Sd  eil. 
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liatcbets  may  have  been  used  xirincipally  to  erusb  tbeir  sliells,  inasmiicli 
as  very  maDj  of  these  implements  have  been  fotmd  with  heaps  of  the 
burned  shells. 

We  would  here  call  especial  attention  to  the  rode,  green-jasper  hatchet, 
(flgnre  30.)  which  has  its  edge  derived  by  striking  off  a  large  chip,  struck 
at  one  blow,  giving  it,  on  one  Bide,  a  smooth  surface,  which  edge  meets 
with  the  opposite  more  gradnally-wroaght  Borface.  This  specimen  is  of 
peculiar  interest  in  agreeing  so  nearly  with  an  illustration  of  a  Euro- 
pean KjiilikenmiiM'mg  ax,  given  by  Sir  John  Lnbbock,  in  "  Prehistoric 
Times,"  plate  1,  figure  8. 

In  conclusion,  we  would  direct  attention  particularly  to  the  hatchet, 
(fignre  33,)  which  very  nearly  approaches  the  lance  or  arrow  bead ;  and 
indeed  it  may  properly  be  one  of  these  two  implements  rather  than  a 
hatchet.  We  place  it  here,  however,  as  showing  how  readily  some  of 
these  smaller  weapons  run  into  other  forms.  While  figure  33  woold 
make  a  small  spear-head,  and  be  well  adapted  for  that  purpose,  yet,  as 
it  appears  to  us,  it  is  quite  as  well  shaped  for  a  hatchet  as  any  of  the 
preceding  figures. 

The  few  chipx)ed  jasper  implements,  which  we  have  designated  as 
"  flint  hatchets,"  resemble  very  closely  the  smaller  specimens  of  "  rough- 
bewn  celtfl  "  flgnred  by  Mr.  Evans  in  the  fourth  chapter  of  his  work."* 
There  are  some  points  of  difference,  however,  which  are  well  worth  indi- 
cating, and  the  principal  variation  is,  that  our  jasper  specimens  are,  as 
a  rule,  thinner,  and  show  a  much  more  elongated  oval  section ;  indeed, 
in  section,  the  New  Jersey  specimens  are  quite  irregular,  the  mineral 
not  being  as  easy  to  work  as  the  true  flint.  This  difference,  however, 
does  not  arise  because  the  jasper  will  not  yield  to  chipping  and  pressure; 
since  for  symmetry  and  accuracy  of  the  beveled  edges,  some  of  our  jas- 
per arrow-points  are  not  excelled  in  specimens  of  a  similar  character  in 
any  other  part  of  the  world. 

There  appears  to  be  fully  as  much  variation  in  outline  in  the  English 
celts  of  this  class  as  in  the  flint  hatchets,  such  as  we  have  described. 
In  all,  a  well-defined  cutting-edge  obtains,  and  this  feature  decides  the 
use  of  the  implement,  call  it  by  whatever  name  one  may.  The  "  celts"  of 
England  and  "flint  hatchets"  of  New  Jersey  are  so  nearly  similar  that 
we  doubt  not  that  their  uses  were  identical ;  which  uses,  however,  it 
would  be  difficult  to  determine  accurately,  as  our  only  means  of  learning 
their  history  is  the  scarcely  safe  plau  of  judging  of  them,  as  allied  to 
similar  implements  of  iron  now  in  use. 

Some  of  the  flint  implements  figured  by  Lartet  and  Christy,  in  "ife- 
liqaits  Aquitanicte,^  bear  considerable  resemblance  to  the  specimens  we 
have  figured  in  this  chapter ;  but,  just  as  in  the  preceding  comparison 
with  English  rough-hewn  celts,  we  And  the  French  specimens  are  much 
thicker,  and  shaped  by  the  detachment  of  much  larger  flakes,  than,  as 
a  rule,  fly  off  from  jasper  when  it  is  worked.    Indeed,  it  would  appear 
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as  tho!]gh  the  jasper,  agate,  horastone,  and  cliert,  of  wbich  our  "  tlint 
ImplemeDts  "  are  made,  is  really  better  adapted  to  the  pnrpoae  than  true 
flint ;  for  the  "  cutting-edges  "  of  the  implements  found  here  iu  New 
Jersey  are  much  sharper  and  more  regular  than  the  same  are  in  the 
allied  implements  made  of  trne  flint ;  and  this  fact  may  explain  why  the 
true  flint  celts  had  their  edges  groand,  to  make  them  sharp,  wbich  grind- 
ing is  wholly  wanting  to  the  "  flint  hatchets,"  soch  as  we  have  de- 
scribed. The  edges  here  are  so  flnely  chipped  and  sharp  that  grinding 
or  polishing  is  unnecessary.  We  doabt  if  a  ground-edged  celtconid  be 
pat  to  any  use  to  which  the  chipped  jasper  hatchet  would  not  be  equally 
well  adapted. 

Chapter  VI. 

LANCE-HEADS. 

Wherever  we  find  arrow-heads,  and  other  larger  specimens,  more 
properly  designated  spear-points,  there  also  occur  in  varying  numbers, 
but  nowhere  rare,  certain  leaf-shaped  and  irregularly  triangular-worked 
"  flints,"  which  we  will  call  "  lance-heads."  A  distifiction  is  made  be- 
tween the  lauce  and  the  spear,  inasmuch  as  the  former  is  withoat  a 
notched  or  stemmed  base,  or  both,  wbich  features  singularly  or  together 
characterize  the  spear-head  proper,  wbich,  also,  are  smaller  as  a  class 
than  lance-beads,  but  too  large  to  bo  of  use  if  placed  at  the  end  of  an 
arrow.  The  size,  however,  is  not  of  much  importance  in  distinguishing 
the  various  types,  since  all  classes  of  weapons  invariably  merge  into  each 
other. 

There  is  considerable  variation  in  the  minerals  used  in  the  production 
of  these  lance-heads,  and,  iu  localities  where  they  are  abundant,  are 
usually  of  the  native  rocks  most  easily  worked.  About  the  Delaware 
Biver,  and,  indeed,  throughout  the  State,  the  majority  of  these  specimens 
are  of  slate,  the  harder,  more  finely  grained,  least  shelly  layers  of  this 
material  having  been  utilized  exclusively.  Our  collection  of  them,  all 
from  the  neighborhood  of  Trenton,  N.  J.,  consists  of  slate,  yellow  jas- 
per, milky  quartz,  agate,  and  a  micaceous  sandstone,  seldom  used  for 
any  pnrpose,  as  far  as  our  collecting-experience  extends. 

While  these  lance-heads  are,  we  might  almost  say,  never  wrought  with 
that  care  which  characterizes  arrow  and  spear  points,  still  they  have 
bad  sufficient  care  bestowed  upon  them  to  show  that  they  were  for  an 
important  purpose.  They  are  quite  abundant  in  the  bed  of  the  river  at 
Trenton ;  whether  lost  during  a  battle,  or  overboard  during  fishing  ex- 
corsions,  it  is  impossible  to  state ;  but  while,  as  a  class,  they  certainly 
have  a  very  warlike  appearance,  they  wonld  make  admirable  stnrgeon- 
spears,  for  which  purpose  they  were  probably  used,  since  sturgeon  was 
once  extremely  numerous  in  the  Delaware. 

Figure  34  represents  an  average  specimen  of  these  long,  slender,  fine- 
edged  slates,  which  we  have  designated  lance-heads.  They  vary  little 
from  five  to  seven  and  one-half  inches  in  length  by  from  two  to  three 
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and  one-balf  inches  in  width ;  the  longer  specimens  ore  usanlly  the 
more  slender  ones,  suggesting  the  possibility  of  the  broader  and  shorter 
specimens  having  had  a  different  aae  from  the  others ;  bnt  whether  for 
tear  or  hoDting,  the  larger,  more  slender  slates  appear  to  ns  to  be  tbe 
more  effective  weapon. 

In  no  one  of  these  lance-heads  have  we  met  with  any  deep  notches  in 
the  sides,  near  tbe  base,  indicating  whereby  they  were  attached 
to  hafts  or  handles,  as  is  shown  in  an  English  specimen  figured  by 
Jewitt  Speakingof  this  specimen,  he  says,*  "  It  will  be  noticed  tbat  its 
sides,  as  they  begin  to  diminish,  are  deeply  serrated  for  fastening  with 
thongs  to  a  bail  or  handle.''  One  specimen  in  onr  collection  has  a 
single  deep  notch,  presenting  tbe  appearance  of  having  been  purposely 
made,  in  chipping  the  specimen,  but  it  is  within  one  and  three-fourths 
inches  of  the  point,  and  tbe  lance-bead  itself  measures  five  and  ooe- 
half  inches  in  length.  Many  of  these  slate  lance-heads  axe  weather- 
worn, the  faces  produced  by  chipping  being  very  nearly  obliterated. 
Such  worn  specimens  are  associated  with  the  less-worn  and  sharply, 
edged  ones,  and  are  supposed  to  be  older,  specimens,  discarded  in  con- 
sequence of  the  loss  of  the  extreme  point  or  the  edge  being  dulled,  and 
replaced  by  newer  and  better  ones.  The  abundance  of  these  lance- 
heads  may  be  judged  from  the  fact  that  in  an  area  of  not  over  one  hun- 
dred acres  in  extent  we  have  collected  more  than  three  hundred  perfect 
specimens,  besides  a  great  number  of  fragments. 

There  is  a  curious  fact  to  which  attention  is  called  with  reference  to 
these  pieces  of  lance-heada,  viz,  that  fully  95  per  cent  of  these  frag- 
ments are  the  pointed  halves  of  the  specimens,  their  excellent  state 
of  preservation  showing  that  they  were  broken  off  while  the  weapon 
was  comparatively  new.  So  unnsual  is  It,  in  our  own  experience,  to 
find  tbe  basal  half  of  a  lance-head,  that  we  have  sometimes  thought  it 
possible  these  so-called  broken  lance-heads  were  in  reality  not  frag- 
ments, hut  purposely  fashioned  for  war-club  teeth,  as  was  suggested 
with  reference  to  one  of  the  forms  of  chipped  jasper  under  the  heading  of 
"  Hatchets." 

As  these  points  of  lance-heads  are  very  abundant  in  some  limited 
localities,  it  may  be  that  they  were  broken  in  battle,  and  that  the  owner 
of  the  lance  retained  the  handle  with  tbe  base  still  attached,  to  be  re- 
headed.  If  snch  were  the  case,  of  course  the  battle-field  would  have 
about  the  proportion  of  points  to  bases,  i,  e.,  95  per  cent. 

Figure  SStrepresentstbe  largest  and  finest  lance-head  that  has  ever 
come  nnder  onr  observation.  It  measures  eleven  and  one-quarter  inches 
in  length  by  bnt  two  and  seven-eighths  inches  in  width,  and  is  placed  at 
the  head  of  the  list  of  this  class  of  specimens  on  account  of  its  size  and 
symmetry. 

Of  tbe  history  of  this  magnificent  specimen  we  know  nothing,  further 
than  that  it  was  presented  to  the  East  India  Marine  Society,  at  Salem, 
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Mass.,  by  Jos.  Story,  ia  1824.  It  is  now  io  the  mnseam  of  the  Peabody 
Academy  of  Science  of  the  same  place,  and  is  latieled  as  coming  &om 
Sew  Jersey;  associated  ^ith  it  is  a  specimen  of  another  class,  to  be 
figured  and  described  in  a  succeeding  chapter.  It  is  of  the  same  min- 
eral, also  from  New  Jersey,  and  presented  by  Mr.  Story  in  1824. 

Fignre  35  is  chipped  from  yellow  jasper,  the  same  in  every  particular 
with  the  many  jasper  specimens  that  we  have  procured  near  Trenton,  K 
J.  A  glance  at  the  illustration  will,  it  is  thought,  satisfy  any  one  as  to 
its  intended  use,  however  difQcnIt  it  may  seem  to  ns  to  securely  attach 
to  it  a  shaft  such  as  would  be  required  to  eflfectively  wield  so  formida- 
ble a  weapon.  Certainly,  the  well-defined  point,  and  the  width  of  the 
implement,  in  comparison  with  its  length,  both  show  that  its  nse  was 
/or  piercing.  Any  manner  of  nsing  other  than  by  tbrasting  woald  cer- 
tainly break  a  piece  of  stone  po  slender  and  somewhat  brittle ;  and  if 
an  edge  had  been  intended  to  be  used  as  a  bnife,  would  not  the  opposite 
edge  have  been  left  blunt,  or  at  least,  not  been  as  well  chipped  as  the 
cutting-edget  And  if  a  bone  handle  had  been  fastened  along  one  side, 
would  not  some  trace  of  sncb  handle  be  visible  1 

As  specimens  of  such  large  lance-heads  are  very  rare  in  New  Jersey, 
it  ia  more  than  probable  that  they  were  the  peculiar  property  of  "chiefs," 
or  "  kings,"  and  possibly  were  used  on  state  occasions  as  a  badge  of 
office,  ratbertfaan  on  the  field  of  battle.  There  is  too  much  work  on  such 
a  lance-head  as  fignre  35  to  risk  its  being  broken  in  a  fight. 

Messrs.  Squier  and  Davis*  fignre  a  "  fiint"  similar  to  figure  35  in  size 
and  mineral,  but  varying  from  it  in  being  pointed  at  each  end.  After 
mentioning  the  use  to  which  the  stemmed  examples  were  pat,  they  add, 
"There  are  others,  however,  the  manner  of  using  which  is  not  so  obvious. 
No.  3  is  an  example.  It  measures  eleven  inches  in  length  by  two  and  a 
halfiu  greatest  breadth.  It  has  been  suggested  that  it  was  fastened  at 
right  angles  to  a  handle  and  nsed  as  a  sort  of  battle-ax."  We  think  this 
latter  suggestion  a  very  plausible  one,  as  the  specimen  is  double-pointed, 
and  with  a  handle  at  the  center  woald  make  a  good  "  donble-headed  " 
weapon ;  bat,  the  base  of  figure  33  being  as  markedly  blunt  as  the  point 
is  acute,  such  use  cannot  be  applied  to  the  specimen  we  have  here 
described. 

Flint  lance-bead-shaped  implements,  quite  similar  to  many  of  our 
surface-specimens  of  jasper,  but  less  symmetrical  as  a  class,  are  charac- 
teristic of  the  "drift"  in  Europe.  Tylor  says,  t"A  set  of  characteristic 
drift-implements  would  consist  of  certain  tapering  instruments  like  huge 
lance-heads,  shaped,  edged,  and  pointed,  by  taking  off  a  large  number 
offecet8,iu  away  which  shows  a  good  deal  of  skill  and  feeling  for 
symmetry;  smaller  leaf-shaped  instruments;  flints  partly  shaped  and 
edged,  but  with  one  end  left  unwrougbt,  evidently  for  holding  in  the 
hand,"  &c. 

While  the  New  Jersey  specimens  as  a  class  are  probably  smaller, 
'Ano.  MoQ.  MiBS.  VaUe;,  p.  Sll,  flg.  99,  (No.  3.;  7~ 
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they  were  fashioned  n^oat  equally  as  carefully  as  tlioae  Mr.  Tylor  has 
described. 

Figure  3C  is  a  beautiful  specimea  of  alaace-head  of  bluish-gray  "  flint," 
mineralogically  unlike  aoy  other  specimen  in  onr  collection.  It  is  the 
leaf-form  of  {irrow-head  enlarged,  and  is  of  excellent  workmanship.  This 
measures  a  little  less  than  five  inches  in  length  by  two  and  one-eighUi 
inches  in  greatest  width.  We  havemetwitb  bnt  fewspecimensofthis 
clas9  of  the  size  of  flgnre  36  made  of  anything  but  slate,  the  jasper  exam- 
pies  generally  being  considerably  larger.  It  would  be  interesting  to 
know  if  these  lance-heads  were  considered  by  their  original  owners  aa 
different  implements,  the  size  determining  the  ase.  It  at  least  seems 
fair  to  infer  that  these  smaller  examples  were  more  nsed  in  hanting  than 
in  war,  and  jost  snch  a  lance-head  as  this  is  adapted  to  the  chase  of  sach 
aquatic  auimals  as  are  still  to  be  found  within  the  limits  of  onr  State,  as 
the  otter,  muskrat,  and,  nntil  within  afew  years,  the  beaver.  These  animals 
were  hunted  with  spears,  especially  in  winter,  and  figure  29  is  still  keen- 
edged  enough  to  be  as  effective  as  the  steel  spear-polnt  of  the  present 
day. 

Figure  37  represents  a  good  average  specimen  of  the  lance-heads  of 
yellow  jasper,  that  are  met  with  about  Trenton,  K.  J.,  bat  are  compara- 
tively rare  elsewhere  in  the  State.  The  majority  of  the  specimens  found 
are  somewhat  narrower,  and  a  httle  longer  than  the  one  figured,  which 
is  the  only  specimen  we  possess.  Figure  37  measures  five  and  one- 
quarter  inches  in  length  by  three  and  one-half  inches  iu  width.  Neatly 
chipped  from  a  large  flake  of  yellow-brown  jasper,  its  edges  are  well 
defined,  as  also  the  point  and  base.  It  is  nowhere  thicker  than  flve- 
eigbths  of  an  inch,  and  is  far  less  heavy  than  its  large  extent  of  surface 
would  indicate.  Whether  nsed  in  war  or  in  hunting,  it  would  be  diffi- 
cnlt  to  determine,  but  it  is  of  such  dimensions  as  to  combine  the  hatchet 
with  the  lance,  and,  in  accordance  with  the  mouuting,  would  deal  a  tell- 
ing catting  blow  or  thrust.  This  specimen  is  one  of  a  number  that  were 
discovered  in  plowing  a  piece  of  newly -drained  meadow  near  Trenton, 
IS.  J."  They  were  found  buried  with  the  points  np,  and  sorrou  ided  by 
a  snfQcient  number  lying  flat  to  wall  them  in  and  hold  them  erect  had 
they  been  originally  placed  upon  the  surface.  The  collection  numbered 
about  one  hundred  and  fifty  specimens.  As  stated  in  the  Natwralist,i 
we  had  at  that  time  found  no  isolated  specimens,  bnt  since  then  careful 
search  has  yielded  several,  all,  however,  from  the  immediate  neighbor- 
hood of  this  deposit.  We  give  elsewhere  a  figure  of  a  second  example 
of  this  deposit,  the  specimen,  though,  not  being  a  lance-head,  but  an 
agricaltaral  implement.    (See  chapter  on  "  Shovels  and  hoes.") 

Figure  33  represents  the  minimum  size  of  snch  "  chipped  flints  "  as 
we  would  call  lance-heads.  It  is  an  exaggeration  of  the  very  common 
leaf-shaped  arrow-bead,  but  too  heavy  to  have  been  used  as  such.  This 
specimen  measures  three  and  one-half  inches  in  length  by  two  and  one- 

■  Abbott  OQ  "  Deposit  of  LaDCe-heads/'  in  Proc  Acad.  Nat.  Sci.,  Pbil.,  1863,  p.  278. 
I  American  NaturaliBt,  toI.  vi,  p.  155. 
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qaarter  inclies  in  width.  It  ia  chipped  from  bluish-graj  jasper,  and 
varies  but  little  from  the  preceding  except  in  size.  The  edges  are  still 
quite  sharp  and  the  point  good,  although  the  extreme  point  is  appar- 
ently vrorn  away.  There  is  nothing  about  this  epecimen  or  the  preced- 
ing to  indicate  in  what  manner  a  handle  was  attached,  and  yet  without 
bandies  these  implements  seem  comparatively  valaelefis,  the  entting- 
edges  extending  so  far  dovrn  as  to  jeopardize  the  hand  if  held  naked 
when  striking. 

These  smaller  specimens  of  lance-beads  are  far  less  abundant  than 
those  of  the  larger,  more  slender  type,  which  nsaallyare  made  of  slate, 
as  figured  in  the  first  pages  of  this  chapter. 

Mr.  Evans  has  figured  and  described  several  specimens  of  well-chipped 
fiint  implements,  which  he  calls  "  daggers."  They  are  usnally  longer, 
but  otherwise  identical  with  the  average  slate  and  jasper  specimens  we 
have  called  "  lance-heads,"  particnlarlysnch  specimens  as  flgnre  36.  Mr. 
Evans  mentions,  however,  that  these  same  specimens  are  also  termed 
spear-heads,  lance-heads,  &c.  We  cannot  think  they  were  ever  used  as 
"  daggers  "  or  "  knives  "  by  the  aborigiues  of  New  Jersey ;  either  name 
SDggesting  a  short  handle,  and  the  uso  that  of  a  tool  rather  than  that 
of  a  weapon  ;  for  surely  no  dagger,  as  a  weapon,  would  be  usefal  with 
a  blade  as  obtusely  pointed  as  even  figure  35.  We  have  to  describe  in 
another  chapter  chipiied  flints,  that  we  donbt  not  were  true  knives ;  but 
they  differ  materially  from  those  we  term  "lance-heads."  The  whole 
finish,  size,  and  shape  of  the  "  daggers  "  figured  by  Mr.  Evans,  and  the 
"  lauce-heads  "  illnstrated  in  this  chapter,  would  show  that  a  long  shaft 
was  originally  attached,  and  that  the  weapon  was  then  nsed  in  trans- 
fixing animals  in  the  chase,  or,  giving  the  weapon  all  the  force  that 
could  be  brought  to  bear  upon  it,  in  impaling  an  enemy  in  battle.  As  a 
head  for  such  lance,  these  specimens  seem  in  every  way  appropriate; 
but  we  perceive  nothing  desirable  aboat  them  as  "  daggers,"  especially 
after  examining  the  beautiful  fiintMlaggers  of  Scandinavia,  which  are  in 
all  respects  admirable  for  the  purposes  implied  by  the  term  '■  dagger." 

There  are  abundant  instances  where  the  use  and  proper  name  of  au 
implement  are  matters  of  doubt ;  but  to  call  such  specimens  aa  we  have 
designated  "  lance-beads''  by  a  name  that  expresses  a  use  to  which  we 
could  not  pat  them  only  increases  the  confusion  caused  by  want  of 
some  safe  mle  by  which  to  be  guided.  So,  too,  these  "lance-beads" 
have  been  called  knives,  and  e^icellent  spear-points  have  been  so  called 
by  Kilsson.  He  says,  "A  spear  ia,  properly  speaking,  nothing  but  a 
*  *  *  knife  fastened  to  along  shaft.  It  is,  therefore,  often  impossi- 
ble to  judge  firom  the  blade  whether  it  has  been  a  ^ear  or  a  Jcni/e."  Of 
the  American  specimen  above  alluded  to,  he' says  that  the  handle  was 
five  inches  long,  and  a  loop  was  fastened  to  the  handle.  Judging  from 
the  plate,  the  loop  aud  short  handle  were  to  be  fastened,  the  one  by  the 
other,  to  a  long  shaft,  which  would  thus  make  a  good  weapon  of  what 
seems  now  bat  a  very  awkward  tool,  and  one  that  appears  the  more  no- 
uecessary  as  excellent  and  undoubted  knives  are  quite  abundant.  ,  c 
S.  Mis.  115 18 
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Chaptee  vn. 

HUKTIHO-SPEAES. 

We  may,  perhaps,  be  charged  vith  having  carried  the  separation  of 
relics  into  dasses  too  far;  and  that,  io  some  cases,  we  hare  been  making 
a  distinction  where  none  exists.  Indeed,  where  but  comparatively  few 
epccimeus  are  found  scattered  over  fields,  the  impression  is  natural  that 
the  wbim  only  of  the  arrow-maker  dictated  the  varions  shapes  and  sizes; 
and  that  all  the  smaller  "pointed  flinty"  are  arrow-heads,  tmless  the  size 
is  snch  as  positively  to  render  them  unfit  for  suck  a  parpoae. 

We  have  been  fortanate  enongh,  however,  to  make  very  large  collec- 
tions of  tkeee  relics,  (over  six  thousand  spear  and  arrow  points,)  and 
have  been  able  to  satisfy  at  least  ourselves  of  the  correctness  of  the 
separate  designations  adopted,  inasmuch  as  the  circumstances  under 
which  a  great  many  of  these  specimens  were  found  show  that,  while  the 
lanee-heads  were  largely,  if  not  wholly,  a  war-weapon,  these  so-called 
spear-iHiiuts  were  as  exclusively  used  in  the  chase.  While  lances  are 
often  abundant  in  a  limited  locality,  and  very  frequently  broken  into 
halves,  indicating  a  battle-field,  spears  are  found  singly,  scattered  over 
the  whole  country,  upland  and  lowland,  except  where  a  great  mixture 
of  everything  indicates  a  former  settlement  or  an  ancient  arrow-maker's 
work-shop. 

Figure  39  represents  a  carefully-chipped  dirty-white  agate,  whose 
size,  outline,  shape  of  base,  and  comparative  thickness  render  it  a  good 
type  for  such  of  our  relics  as  are  designated  "hunting-spears."  Fignre 
39  measures  four  and  five-eighths  inches  in  length  by  one  and  one-half 
inches  in  width  at  the  base,  where  it  begins  to  taper  gradually  to  the 
point.  The  notches  at  the  base  are  deep,  similarly  carved,  and  have 
the  stem  well  shaped,  projecting  directly  from  them,  but  short,  consid- 
ering the  length  of  the  main  portion  of  the  specimen. 

The  size  at  once  indicates  it  use  :  a  head  for  a  long  shaft,  that  was 
intended  for  thrusting  at  an  object,  and  then  withdrawn,  the  attach- 
ment of  head  to  handle  being  secured  by  the  deep  notches  at  the  base 
of  the  specimen.  The  length  of  this  specimen  is  sufficient  to  secure,  by 
its  use,  any  of  the  larger  mammals  of  the  period  of  the  occupancy  of 
the  country  by  the  aborigines,  unless  it  be  the  elk  or  wapiti,  and,  even 
IB  this  case,  a  thrust  between  the  ribs  would  cause  an  anpleasant  wound 
were  the  spear-head  bnried  its  full  length  in  the  animal's  body. 

More  care  has  been  exercised  in  making  this  specimen  than  was  pat 
Qpon  lance-heads  as  a  class;  and  as  hunting-implements  were  more  easily 
recovered  than  war-weapons,  and  less  likely  to  be  broken,  we  can  readily 
see  that  pains  would  be  taken  to  have  more  effective  points  and  edges 
on  specimens  that  were  less  likely  to  be  lost  or  injured  in  using.  Hunt- 
ing, too,  was  the  sole  means  (if  we  except  maize-culture)  of  existence ; 
and  war,  althongh  certain  at  intervals,  was  not  an  every -day  affoir,  and 
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tbos  is  afforded  aDother  reason  for  the  belief  that  these  more  carefoUy 
vronght  apecimeDS  were  set  apart  aa  a  most  iaiportant,  if  not  the  most 
important,  implemeots  for  securing  food. 

Figure  40,  like  the  preceding,  represents  a  perfect  specimen  of  the 
hunting-Bpear,  being  somewhat  shorter  and  broader  than  figare  39. 
This  specimen  is  chipped  trom  a  yellow  jasper,  veined  with  glassy 
qaartz,  a  favorite  mineral  with  the  arrow-makers.  It  is  very  veil,  bat 
not  as  finely  cot  as  are  many  arrow-points,  and  shows,  by  its  whole 
appearance,  that  it  was  worked  with  a  view  rather  to  strength  and  dara- 
bility  than  to  elegance  of  finish.  The  point  and  sides  are  still  very 
sharp,  and  capable  of  inflicting  a  fearful  wound  if  thrust  with  moderate 
force.  This  specimen  measures  three  and  three-fourths  inches  in  length 
by  a  little  less  than  oue-half  this  measurement  in  greatest  width. 

Figure  41  is  an  elegantly-outlined  and  admirably-finished  specimen 
of  a  spear-head,  consideringthat  the  mineral  out  of  whichitwaschipped 
is  a  tough,  micaceous,  quartz-like  rock,  which,  in  the  shape  of  glacial 
bowlders,  abounds  in  the  drift  about  the  central  portion  of  the  State.  It 
has  a  most  uncertain  fracture,  and  was  very  little  used  aa  material  for 
arrow  or  spear  heads,  as  far  as  our  experience  extends. 

This  specimen  exhibits  a  peculiarity  not  observable  in  any  other  of 
the  series  in  our  collection,  bnt  one  which  is  seen  in  one  of  our  arrow, 
points,  viz,  in  having  a  twist  to  the  body  of  the  spear-point,  whereby 
the  edges  are  at  a  slight  angle  to  the  barbs,  or  projecting  points,  of  the 
base.  This  feature,  which  is  most  noticeable  when  viewing  the  speci- 
men irom  the  point  downward,  extends  along  the  whole  extent  of  the 
sides.  We  beUeve  this  peculiarity  to  have  been  intentional  on  the  part 
of  its  maker,  and  was  designed  to  give  the  spear  a  rotaty  motion,  by 
fastening  to  a  short  haft,  probably  feathered,  and  known  as  a  dart. 
Although  worn  now,  the  point  has  the  appearance  of  being  once  very 
sharp,  so  that  a  strong  throw  wonld  enable  it  to  pierce  the  skin  of  small 
mammals. 

Figure  42  represents  a  very  fine  specimen  of  a  beautiful  style  of  spear- 
beads,  which,  however,  have  invariably  lost  their  stems,  suggesting 
that  being  thrust  in  only  aa  far  as  the  commencement  of  the  stem,  the 
animal  has  been  able  to  break  it  there,  and  possibly  escape.  This  sug- 
gestion confiicts,  we  know,  with  a  previous  assertion  that  spears  were 
less  apt  to  be  broken  than  war-lances,  but  it  wonld  be  very  strange  if 
occasional  hunting-spears  were  not  broken  in  the  chase,  and  the  slender 
stem,  in  comparison  with  the  width  of  the  blade  of  the  implement,  ren- 
ders tbis  form  peculiarly  frangible.  This  pattern  of  spear-head  is  not 
at  all  common,  bnt  having  found  several  examples  it  cannot  be  properly 
considered  as  "  quite  rare." 

In  workmanship,  the  specimen  in  question  excels  that  of  figure  40,  a 
characteristic  possibly  due  to  the  greater  tractability  of  the  mineral, 
which  is  a  dark-yellow  jasper,  wholly  free  from  veins  of  qnartz  or  other 
minerals,  and  therefore  most  favorable  for  working. 
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It  will  be  Doticed  that  we  bave  ontUned  a  baae  in  the  illustration  as 
simply  a  short  straight  projection  of  the  width  only  of  the  fraetared 
sarface.  We  think  this  was  the  shape  of  the  complete  specimen,  since 
a  few  fragments  of  about  this  size  and  shape  have  been  picked  up,  none 
of  which,  however,  wonld  fit  aoy  of  the  specimeos  that  we  gathered.  If 
oar  hypothesis  as  to  the  shape  of  the  stem  is  correct,  it  was  probably 
simply  inserted  into  a  slit  made  iu  the  end  of  the  baft,  and,  while  secare 
CDongb  when  being  carried  abont,  was  probably  dislodged  in  the  body 
of  the  animal  into  which  it  was  thrust.  Since  the  woand  it  caused 
■would  almost  certainly  be  fatal,  the. spear-point  conid  be  recovered. 
Of  course,  sach  a  spear-point  as  this,  althongh  intended  for  hunting, 
would  be  valuable,  and  was  probably  used  in  war.  Perhaps  no  lelic 
(used  lor  a  single  purpose)  was  exclusively  available  for  several  nses ; 
bat  everything  considered,  we  believe  this  and  the  preceding  and  fol- 
lowing "  spears  "  to  have  been  intended /or  hunting. 

Fignre  13  is  a  very  beautiful  specimen,  a  very  auasnal  form  of  spear- 
head, chipped  from  a  pale  pea-green  mass  of  jasper.  It  is  a  pretty, 
regularly -outlined  triangle  of  jasper,  the  base  measoring  two  and  five- 
eighths  inches  in  width,  which  is  the  exact  length  of  the  specimen  from 
the  point  to  the  commencement  of  the  tang  or  stem.  The  stem  itself  is 
bat  a  little  over  three-fourths  of  an  inch  in  length,  and  a  little  broader 
than  the  length  at  the  base  of  the  body  of  the  specimen.  It  suggests 
the  chase  rather  than  war.  Bat  in  either,  it  would  not  require  much 
force  to  drive  such  a  spear-point  through  an  animal,  even  though  it 
might  come  in  contact  with  a  bone. 

Figure  44  represents  the  ordinary  hantiug-spear,  made  of  slate  and 
other  comparatively  soft  stone,  so  abundant  in  some  portions  of  Kew 
Jersey.  Three  iucbes  in  total  length  by  about  one  and  one-half  in 
greatest  width,  as  a  class  they  differ  somewhat  in  the  details  of  outline, 
but  have  a  general  resemblance  that  at  once  distinguishes  them  from 
everything  else,  unless  they  are  looked  apon  as  simply  large  arrow- 
heads. We  have  found  very  many  single  specimens  of  this  form  of 
spear-point  in  "  out  of  tlie  way  "  places  along  the  shores  of  small  streams, 
formerly  and  still  marshy,  and  worthless  for  grain  or  grass,  and  there- 
fore the  resort  of  some  of  the  few  mammals  that  are  rapidly  becoming 
extinct  by  tlie  encroachments  of  man.  The  flndiug  of  such  single  speci- 
mens in  likely  bunting-places  is  more  confined  to  just  such  spear-beads 
as  the  specimen  figured  than  to  any  other  class  of  relics,  not  excepting 
even  axes,  which  are  pretty  evenly  distributed  over  our  State. 

Figure  45  represents  a  rude  slate  hunting-spear,  such  as  is  occasion- 
ally found  wherever  relics  of  any  description  at  all  occur.  It  seems  a 
little  curious  that  so  few  specimens  of  this  pattern,  made  of  slate,  should 
be  met  with,  as  it  certainly  is  a  good  form  for  hnutiug  or  war  purposes ; 
nor  are  those  of  this  shape  made  of  jasper  very  abundant.  Specimens 
of  this  size,  of  any  mineral,  are  not  common ;  and  nearly  all  that  we  have 
found,  and  the  m^ority  of  the  specimens  in  the  various  cabinets  we  have 
visited,  have  been  in  a  more  or  less  fragmentary  condition. 
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Figure  45  is  now  dull  along  the  wliole  extent  of  its  edges  or  sides ;  the 
point  bas  been  broken  off,  and  a  "  blant"  point  chipped  Babsequently, 
n-hich  is  now  also  weatherworn ;  and  the  entire  surface  is  now  worn  and 
appears  soft.  The  decomposition,  however,  does  not  extend  very  deeply 
into  the  mineral,  bnt  appears  to  be  rather  a  thin  coating,  as  rnst  covers 
exposed  surfaces  of  iron ;  and  like  the  latter,  too,  the  decomposed  stone 
coating  this  specimen  protects  the  mineral  beneath  &om  further  decay, 
ua  the  rust  protects  the  metal. 

Figure  46  well  represents  that  even  smaller  form  of  Bpear-point  that 
very  nearly  approaches  the  arrow-heads  in  size.  We  have  previously 
considered  it  as  the  latter,  but,  by  experiment  with  some  of  these  inter- 
mediate forms,  we  are  satisfied  that  the  arrow  was  never  tipped  with 
specimens  as  broad  as  this,  tdtfaongh  occasionally  an  arrow-head  was 
made  and  used  with  equal  or  even  greater  length.  The  one  in  question 
is  of  slate,  the  stem  of  which  was  formerly  a  little  more  prolonged,  but 
the  difference  between  the  size  as  figured  and  the  unbroken  spear-point 
was  trifiiog.  It  has  measured  two  and  one-fourth  inches  in  length  by 
one  and  one-half  inches  in  width  at  the  base.  Any  specimen,  even  of 
this  length,  that  was  narrower,  we  should  class  as  an  arrow-point. 

Figure  47  represents  ao  odd  form  of  relic,  beai'iog  resemblance  rather 
to  a  "  scraper  "  than  to  either  spear  or  arrow  point.  From  close  exam- 
ination of  the  base,  however,  we  are  satisfied  that  it  was  not  intended 
for  a  scraper;"  the  condition  of  the  chipped  edges  and  point  indicate 
clearly  that  they  were  intended  to  be  the  useful  features  of  the  specimen. 
Figure  47  is  chipped  from  a  mass  of  mottled  slate,  and  has  by  use  or  long 
exposure  become  quite  smooth ;  it  measures  two  and  three-eighths  inches 
in  length  by  one  and  one-half  inches  in  width  at  the  broadest  portion  of 
the  basal  half.  It  ia  not  apparent  how  this  specimen  was  secured  to  a 
shaft,  but  the  evident  worthlessness  of  the  implement,  unless  so  attached, 
renders  it  certain  that,  inasmuch  as  the  form  is  by  no  means  an  uncom- 
mon one,  the  aborigines  contrived  a  satisfactory  way  of  so  fixing  it. 

We  have  a  large  number  of  specimens  of  slate  spear-points  in  our 
cabinet,  besides  those  of  jasper,  but  do  pattern  that  materially  varies 
from  the  eight  iUustratioos  herein  given. 

Judging  from  Loskiel's  description  of  the  Indian  manner  of  making 
war,  it  Is  not  probable  that  any  considerable  number  of  these  spears 
were  habitually  used  for  war-weapons.  He  says:  "The  offensive 
weapons  formerly  in  use  were  bows,  arrows,  and  clubs.  The  latter 
were  made  of  the  hardest  wood,  not  quite  the  length  of  a  man's  arm, 
and  very  heavy,  with  a  large  round  knob  at  one  end.  Their  weapon  of 
defense  was  a  shield  made  of  the  tough  hide  of  the  bufiklo,  on  the  con- 
cave Bide  of  which  they  received  tlie  arrows  and  darts  of  the  enemy,  bnt 
this  is  now  entirely  laid  aside  by  the  Delawares,  &o."  While  noticeably 
the  "spear"  is  not  mentioned  among  the  weapons  formerly  in  nse, 

*Vidi  Amer.  Nat.,  vol.  7,  p.  503,  Sg.  135.  Here  it  will  be  seen  that  tts  have  lecou- 
Hidered  the  Bpe«iraen  aa  a  trae  "soraper." 
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tlie  '*  dart "  is  referred  to  in  coDDOctioQ  with  tlie  use  of  the  shield  ;  bat 
whether  this  "  dart"  refers  to  spears  headed  with  such  implements  as 
we  have  described  in  this  chapter,  or  to  the  lance-beads  described  in 
Chapter  VI,  it  is  impossible  to  say.  Probably  to  both ;  the  laoce-head 
pattern  beiag  the  more  asaal  form  of  the  "dart"  referred  to  by  Loskiel.* 
Several  reasons  have  already  been  given  in  Chapter  VI  why  lance- 
heads,  or  those  long,  leaf  shaped  implements  we  have  designated  as 
such,  were  nsed  in  battle,  and  it  is  evident  that  since  they  served  a 
donble  parpose,  as  implements  of  the  chase  and  weaimns  of  war,  so,  too, 
these  hunting-spears  were  available  in  battle. 

Chaptee  VIII. 

PISHIHOSPEABS. 

In  every  collection  of  Indian  relics,  there  will  be  foand  a  few  speci- 
mens of  a  certain  long,  tapering  form  of  "  arrowhead,"  which  we  desig- 
nate "fishing-spears,"  and  we  propose  to  describe  them  as  a  separate 
and  distinct  form,  fashioned  for  the  particular  parpose  implied  in  the 
name  given  them. 

The  form  in  question  is  comparatively  rare  in  the  fields  or  associated 
with  other  weapons.or  implements  of  the  chase,  bat  quite  common  oa 
the  shores  and  in  the  beds  of  those  fishing-localities  that  are  nearest  to 
koownsitesof  ancient  Indian  villages  ;  hence  the  name  chosen — fishing- 
spears.  They  are  abundant  in  the  Delaware  Biver,  in  the  shallower 
pebble- bottomed  portions  of  the  stream,  but  usually  broken ;  the  same 
is  the  case  at  Crosswick's  Creek,  near  Trenton,  N",  J. 

Figure  43  represents  what  may  be  taken  as  the  type  of  this  class  of 
banting-implements.  With  the  exception  of  the  loss  of  the  extreme 
point,  the  specimen  is  perfect.  Less  than  three-fourths  of  an  inch  in 
width  at  the  base,  it  measures  four  inches  in  length,  and  is  as  long,  for 
its  width,  as  any  example  of  fishing-spear  that  we  have  seen.  The  shape 
itself,  as  it  seems  to  as,  would  scarcely  snggest  any  other  ase  than  that 
of  fishing.  Its  adaptability  for  the  purpose  is  admirable.  Of  hard  min- 
eral, sharply  edged,  acutely  pointed,  and  well  stemmed,  to  insure  safe 
attachment  to  the  shaft,  it  meets  every  requirement  for  spearing  rock- 
fish,  shad,  herring,  gar,  chub,  or  even  young  sturgeon,  all  of  which  were 
abnndant  in  the  Delaware,  in  the  bed  of  which  stream  this  implement 
was  found. 

Figure  49  represents  a  good-sized  fisbiug-spear,  which  formerly  we 
looked  upon  as  an  arrow-head.  It  is  admirably  chipped  fh>m  a  bluish- 
£^y  mineral,  much  resembling  true  flint.  Occasionally  such  a  specimen 
as  this  is  met  with  in  the  inland  localities  where  relics  are  found;  but 
it  is  nnquestionably  a  form  used  almost  exclusively  in  spearing  fish.  We 
■[In  LoBkiel'a  original  work,  published  iu  German,  (Barbj,  1780,)  notliing  is  said 
ahont  daria.  The  passage  raaa  thaa :  "Aa  defenaive  weapons  the;  need  shields  mado 
of  hard  boffaloskin,  convex  oo  the  outer  side  forkeegiingofi' thenrrfwsof  the  euem,v." 
(P.  193).    The  dam  are  au  addition  of  the  Engliah  tranatator.— J.  H.] 
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bave  gathered  a  great  many  of  this  particular  pattern  aoont  the  shorea 
of  the  rivers,  near  their  mouths,  where  the  larger  and  strictly  marine 
fish,  are  abandaDtly  met  with.  Id  sach  localities,  however,  as  the  depths 
of  the  water  and  habits  of  the  fish  render  spearing,  at  least  nowy  a  some- 
what slow  process,  it  is  probable  that  the  bow  was  nsed,  the  arrows 
being  headed  with  such  spear-points  of  the  kind  figured  j  or  perhaps 
the  number  of  the  fish  was  formerly  so  much  greater  than  now  that 
the  shallower  waters  were  more  frequented,  and  the  fish  secured  tbciciu 
by  spearing. 

Figure  50  is  a  style  of  fish-spear  that  is  very  abundant;  and  having 
occasionally  met  with  several  broken  ones  together  in  localities  distant 
fi-om  water,  the  conclasion  is  they  were  most  likely  used  occasionally  ia 
huutiug  small  mammals.  The  specimen  figured  is  chipped  A^m  a  frag- 
ment of  slaty  rock ;  from  great  age,  much  use,  or  other  cause,  its  extreme 
point  has  been  lost,  while  the  chipped  edges  are  dulled.  Like  the  pre- 
ceding illustrations,  this  specimen  has  a  well-shaped  stem,  showing 
thereby  that,  whatever  its  particular  use,  it  was  intended  to  be  securely 
fastened  to  a  shaft.  Where  spears  were  used  in  capturing  large  fish,  it 
would,  of  coui-ae,  require  much  strength  at  the  junction  of  the  head  and 
handle,  as  the  struggles  of  some  fishes  are  very  violent. 

Figure  51  represents  a  form  of  fish-spear  that  approaches  very  nearly 
to  the  arrow-heads,  and  to  a  series  of  broad-based  specimens,  to  be  sep- 
arately considered,  which  are  by  many  archffiologists  claimed  to  be  stones 
so  shaped  for  drilling  other  stones.  This  form  is  usually  wrought  in 
slate,  and  is  not  uucommoD.  It  and  other  similarly-shaped  specimens 
were  gathered  on  the  Pennsylvania  shore  of  the  Delaware  Eiver,  oppo- 
site Bordentown,  K.  J.  The  most  conspicuous  feature  in  its  being  dif- 
ferent &om  the  preceding  patterns  consists  in  the  plain,  or  unnotched, 
base.  It  does  not  appear  how  this  shape  of  fish-spear  could  be  very 
securely  fastened  to  a  handle,  which,  it  would  be  supposed,  was  the 
important  feature  of  a  spear  for  such  purposes.  Certainly,  arrow.head 
making  and  similar  work  was  no  such  easy  matter,  even  to  adepts,  that 
the  well-wrought  points  could  be  risked  by  iusecnre  fastenings.  Had 
not  this  pattern  been  found  more  frequently  in  fishing-localities  tbau 
upon  the  uplands,  associated  with  other  relics,  it  would  not  bave  been 
classed  with  fish-spears;  but,  under  the  circumstances,  we  believe  it  to 
be  properly  so  classed,  although  the  others  figured  are  far  better  odtii>ted 
to  fishing. 

Figure  52  represents  a  variety  of  fish-spear  that  we  previously  have 
called  an  arrow-head.  Of  exactly  this  pattern,  we  have  only  seen  this 
one  specimen.  From  the  locality  where  found  we  learn  notbuig  con- 
cerning it,  a  very  stony  field  that  for  over  a  century  has  been  under 
uninterrupted  cultivation ;  and  it  really  seems  incredible  that  a  form  so 
easily  destroyed  as  this  should  finally  have  been  picked  up  in  its  present, 
probably  almost  perfect,  condition,  for  we  doubt  if  there  was  a  repetition 
of  the  symmetrical  barbs.    Beautifully  wrought  in  dull-green  jasper,  it 
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lias  the  slender  stem  of  the  flsb-spears  generally ;  bat,  unlike  tbese,  lias 
the  depressed  barb-like  projectione  at  or  near  the  base,  which  add  to  the 
beaaty  of  the  specimen,  and  also,  we  suppose,  to  its  eflQciency  as  an  im- 
plement of  the  chase.  This  specimen  is  much  flatter  than  the  Ssh-spears 
generally,  whieh  osaally  have  a  median  ridge  running  the  whole  leogth 
of  the  stem,  and  from  it  uniformly  are  sloped  the  sides  to  the  sharp 
edges,  which  seem  more  carefully  worked  even  than  very  many  of  the 
true  arrow-points.  This  thin  condition  of  the  stem,  it  would  seem,  must 
weaken  the  specimen  very  mnch,  and  so  it  may  possibly  be  questioned 
if  it  were  intended  as  a  spear-point.  If,  however,  we  recall  the  compar- 
ative degrees  of  risk  of  loss  to  which  such  a  specimen  would  be  snbjected, 
a»  a  spear-point  for  fishing  or  an  arrow-head,  we  will  be  forced  to  admit 
that  an  arrow-bead  of  this  size  could  only  be  used  to  advantage  with 
large  game,  and  if  it  came  violently  in  contact  with  a  bone  or  was  bnt 
partially  embedded  in  the  body  of  the  animal,  it  voald  certainly  be 
broken  by  the  creature  in  its  endeavors  to  free  itself  from  it. 

One*  capable  of  a  correct  opinion  as  to  the  use  of  any  stoue  imple- 
ment says :  "  I  am  inclined  to  regard  them,"  (several  specimens  flgnred 
in  American  Naturalist  for  March  and  April,  1873,  including  figure  52,) 
"as  boring-tools  rather  than  arrow-points,  though  doubtless  one  imple- 
ment passes  into  the  other."  We  have  ourselves  given  this  subject  of 
boring-tools  much  study,  taking  as  the  basis  a  very  large  iuite  of  pointed 
forms  in  oar  collection,  bnt  are  unable  to  see  why  sud>,  pointed  fliots 
should  be  considered  tooU  only.  There  is  no  trace  whatever  of  wear 
on  the  point,  and  if  designed  as  tools  they  were  never  so  used,  hot  one 
of  all  the  many  specimens  of  drilled  stones  in  our  collection  showing 
any  indication  of  being  bored  by  such  a  specimen  as  this,  while  all  the 
drillings  of  a  larger  caliber  than  the  width  of  the  stem  of  this  specimen 
have  been  bored  with  a  hollow  tube,  probably  a  reed,  sand  and  water. 
We  see  no  reason  to  look  npon  this  specimen  as  a  tool ;  but  having 
many  others  that  appear  more  adapted  as  sach,  we  class  the  series  of 
"  pointed  forms  "  as  tools  instead  of  as  implements  of  the  chase,  and 
shall  consider  them  in  detail  with  reference  to  the  subject  of  "  Drilling 
in  stone." 

Figure  53  represents  a  neat  specimen  of  flint-chipping,  which  seems  to 
be  a  flsh-spear,  but  which  has  one  or  two  peculiarities  not  in  accord  with 
modem  ideas  of  a  desirable  implement  of  this  kind. 

In  the  first  place,  figure  53  can  scarcely  be  said  to  have  a  point,  each 
as  would  be  requisite  for  fishing  were  this  particular  specimen  de- 
pended upon  for  success.  What  point  there  is  is  blunt,  and  was 
always  so.  Moreover,  the  implemeut  is  decidedly  twisted,  and  was  so 
chipped,  bnt  otherwise  the  specimen  is  carefully  worked,  and  exhibits 
at  the  base  a  peculiarity  very  uncommon  to  the  New  Jersey  specimens,  viz, 

*  We  ace  glad  to  have  an  opportuoity  to  acknowlodge  ourlodebteilDess  to  Mr.  William 
A.  Baker,  of  Aabatn,  N.  Y.,  tbroagh  wbom  we  have  received  tbe  above-qaotod  oploion 
of  Mr.  Qreenwell,  of  England. 
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a  doubly-Dotcbed  base.  A  tliird  peculiarity  of  the  specimeo  consists  in 
one  side  being  almost  perfectly  flat,  while  the  other  is  about  as  ridged 
and  sloping  from  a  central  line  as  in  the  ordinary  spears  and  arroir- 
points.  The  flat  side  1&  not  at  all  the  resnlt  of  a  single  plane  of  cleav- 
age, but  has  been  carefully  chipped,  with  fully  as  many  distinct  planes 
as  the  other  side.  That  it  was  intentioDol  on  the  part  of  the  arrow- 
maker  appears  unquestionable,  but  what  the  object  was  Id  thus  fash- 
ioning it  is  a  mystery. 

Figure  53  measures  three  and  three-fourths  inches  in  length  by  one 
inch  and  one-half  at  the  npper  edge  of  the  base.  Tbe  material  is  a 
brownish-gray  jasper,  with  a  delicate  veining  of  light  blue. 

As  an  arrow-point,  this  specimen  would  prove  too  large  and  heavy, 
and  the  crooked  point  certainly  does  not  suggest  a  drill  for  boring. 

Fignre  64  is  a  beautifully-shaped  specimen,  chipped  from  a  hard  piece 
of  bluish  slate-rock.  The  pointand  slender  stem  areadmirably  flnisbed 
and  well  preserved.  The  large  base  is  also  chipped  to  a  sharp  edge,  as 
though  it  were  also  intended  for  cutting.  While  no  indication  exists  of  - 
the  use  of  tbe  specimen,  since  it  was  found  associated  with  other  forms 
of  spears  in  the  bed  of  Crosswick's  Creek,  we  believe  it  to  be  a  fish-spear, 
or,  at  any  rate,  an  implement  of  tbe  chase.  On  comparison  with  the 
pointed  specimens  described  in  Chapter  XY,  it  serves  to  show  how  one 
form  of  implement  merges  into  another. 

This  specimen  is  three  and  one-eighth  inches  in  length  by  one  inch 
and  one-half  broad  at  the  base.  It  is  quite  thin,  but,  unlike  tbe  preced- 
ing, is  equally  ridged  about  the  center  of  each  side. 

Figure  65  is  a  smaller,  but  beautifully  symmetrical,  specimen  of  fish- 
spear,  and  forms  a  good  couuecting-link  between  these  and  the  arrow- 
beads  proper.  We  have  seen  few  more  admirably-wrought  specimens 
of  jasper-diipping  than  this  one.  With  the  extreme  point,  now  broken 
off',  this  specimen  measured  two  and  three-fourths  inches  in  length  by 
one  inch  in  width  at  about  its  middle. 

That  such  a  specimen  could  be  nsed  as  an  arrow-point  is  certain ;  but 
since  the  vast  mfyority  of  true  arrow-heads  are  shorter,  or  broader  if  of 
equal  length,  we  do  not  believe  this  to  have  been  intended  as  such  an 
Implement.  Glancing  over  our  collection  of  fish-spears  as  gathered 
about  Trenton,  N.  J.,  we  find  that  »  very  great  majority  of  them  are  of 
slate,  and  well  provided  with  notched  or  stemmed  bases.  Tbe  narrow 
portion  is  not  al^cays  straight,  but,  with  very  few  exceptions,  tbe  edges 
are  as  uniform  as  chipping  will  secure.  There  is  bnt  a  single  specimen 
of  fishspear  in  our  cabinet  with  a  serrated  edge.  It  is  now  compara* 
tivcly  soft  from  beiug  much  wcatber-worn,  and  the  teeth  along  tbe  sides 
are  blunted,  still  they  show  that  they  were  originally  a  marked  charac- 
teristic of  tbe  specimen. 

Mr.  Evans  has  figured*  one  specimen  of  fish-spear,  which  is  beauti- 
fully worked  and  is  very  similar  in  detail  to  the  specimen  from  tbe  Del- 
'Adc.  stone  Imp.  O.  B.,  p.  339,  tig.  302. 
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aware  Eiver,  (Bgure  48.)  He  says  of  it,  it  "  is  so  large  tbat  possibly  it 
maylje  recartled  as  tbatof  a  javelin,  and  Dot  of  an  arrow."  It  is  shorter 
by  balf  an  inch  than  our  specimen,  althongb  otherwise  of  aboat  the 
aame  dimensions. 

In  Chapter  I,  reference  was  made  to  the  excellence  of  the  fisbing- 
grounds  about  Trenton,  N.  J.,  at  the  time  the  first  settlers  arrived  there; 
and  it  nia,Y  probably  be  well  to  note  some  of  the  more  common  and 
larger  species  that  frequent  the  Delaware  Biver.  Prominent  is  the 
well-known  sliad,  [Alosa  praatablia,  DeKay,)  which  enters  the  river,  from 
the  sea,  in  March,  and  continues  to  arrive  and  work  np-stream  through 
the  spring  months  and  June.  North  of  Trenton,  N.  J.,  or  atwjve  tide- 
water, they  spawn  in  the  river,  and  also  in  many  of  the  tide- water  cret- ks. 
This  fish  was  probably  more  canght  by  weirs  and  other  like  means  than 
by  spearing,  as  they  do  not  often  enter  shallow  streams  or  wander  from 
the  channel  of  the  river. 

Loskiel  remarks:  "In  Carolina,  the  Indians  frequently  use  Are  in 
-  fishing.  A  certain  kind  of  fish  will  even  leap  Into  tbe  boats  which 
have  fire  in  them." 

We  can  readily  see  how,  in  "  fire-fishing,"  the  spear  would  be  abso- 
lutely necessary ,  since  few  fish  are  more  than  attracted  tcitkin  reach  by  the 
light  of  a  fire ;  but,  as  we  know  by  experience,  this  attraction  suffices  to 
keep  them  hovering  about  the  boat  as  long  as  tlie  fire  buina  brightly, 
and  that  the  "false  shots"  one  may  make  in  trying  to  spear  these  dazed 
animals  does  not  at  all  frighten  tbem  off.  Tbe  large  cyprinoids,  as 
Bemotilua  rJtotkeus,  and  the  so-called  "  suckers,"  are  the  moat  easily 
speared  of  all  our  fishes  when  once  attracted  by  a  blazing  fire. 

The  pike,  (Esox  reticulatua,)  rock-fish,  [Roccm  lineatus,)  and  yellow- 
perch,  {Perca  fiavescms,)  ore  all  species  that  attain  to  a  large  size, 
and,  judging  from  their  present  habits,*  were  no  'donbt  eagerly  sought 
with  the  spear  by  the  Indian.  The  habit  of  the  first  mentioned  of 
the  three,  tbat  of  lying  in  shallow  water,  nndemeath  the  leaves  of  tbe 
water-lily,  {Hymphea,)  makes  it  a  most  desirable  species  to  "  bunt,"  inas- 
mnch  as  it  can  be  got  near  to  by  the  exercise  of  a  moderate  amount  of 
care ;  and  one  cannot  donbt  the  ability  of  the  ancient  or  modem  Indian 
tA  silently  approach  an  unsuspecting  fish  or  bird  or  mammal.    This 

'We  aa.y  "judging  from  their  preseut  habits,"  (for  it  ia  very  certnio  tbat  tho  hahila 
of  even  fishbave  cliaoged  since  the  occnpancy  of  tbia  oonutrj  by  the  Enropeao,)  and, 
olthoDgb  this  is  not  tbe  place  for  the  discussion  of  this  moet  inteieating  qaealiou, 
would  add,  that,  so  far  aBonrobs«cvation  extends,  tbe  species  of  moDimals,  birds,  and 
fishes  remaining  in  the  neighborhood  of  "settled"  localities  liave  changed  their  haliits 
M  far  as  is  necessary  to  protect  themselves  firom  the  attack  and  pursuit  of  man.  Mam- 
mals are  more  strictly  uootnraal  nheii  living  iu  thickly-settled  farmiug-districta ;  birds 
also  are  more  nocturnal  in  tbeir  habits,  and  locate  their  nosta  at  greater  elevations, 
and  in  thickly-tangled  thickets ;  while  Qsb,  too,  soon  team  tbat  they  are  safest  in 
deep  waters,  and  will  regard  ivith  greater  suspicion  an  unusual  object  when  placed  in 
a  bequented  portion  of  the  stream  than  when  tbe  same  object  is  deposited  in  remote 
localities  nbcre  thoy  are  seldom  if  ever  disturbed. 
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fact  slionld  be  bome  constantly  in  mind  in  discnsaiug  the  probable  neea 
of  the  varioas  hnnting-implements. 

A  stone  Bpear,  hatcbet,  lance-head,  or  arrow-point,  may  seem  to  ns  a 
most  UDCouth  and  almost  impracticable  weapon  ;  but  the  capabilities 
of  the  makers  and  users  of  these  implements  very  far  exceeded  ours  j 
they  knew  the  habits  of  their  game  better  than  we  now  know  those  of 
the  same  species.  Traveling  where  we  could  not  move,  tbey  could 
silently  gain  access  to  points  that  only  stady  and  mechanical  contriv- 
ances enable  us  to  reach.  liemembering  this,  it  is  easy  to  realize  how  a 
rude  spear  could  be  utilized  in  transfixing  a  wary  fish,  impaling  it  prob- 
ably while  it  was  in  rapid  motion. 

Loskiel  says,  "  Hunting  is  the  principal  and  most  necessary  employ- 
ment of  the  Indians,  and  next  to  war  the  most  honorable.  For  this 
reason,  all  Indians,  but  chiefly  the  Delawares,  are  very  expert  and  ex- 
perienced huntsmen. 

"  The  boys  learn  to  climb  trees  when  very  youitg,  both  to  catch  birds 
and  to  exercise  their  sight,  which  by  this  method  is  rendered  so  quick 
that  in  hunting  they  see  objects  at  an  amazing  distance.  In  detecting 
and  pursuing  game,  they  almost  exceed  the  best-trained  dog  in  follow- 
ing its  course  with  certainty.  They  mn  so  swiftly  that  if  a  deer  does 
not  fall  upon  the  first  shot,  they  throw  off  their  blanket  and  seldom  fail 
to  overtake  him. 

"  Their  contrivances  for  decoying  and  securing  game  are  innumerable. 
They  study  this  from  their  infancy,  and  many  remain  whole  years  in 
the  woods  in  the  way  of  practice." 

We  can  see  from  this  description  how  entirely  familiar  were  the  Indi- 
ans with  the  habits  of  the  varions  animals  porsned ;  and  having  all  the 
advantages  of  agility,  Seetness,  strength,  and  keen  vision,  the  rude 
quality  of  their  hnnting-implemeots  was  more  than  compensated  for. 

There  were  two  species  of  fishes  formerly  very  abundant  in  the  Dela- 
ware River,  still  to  be  met  with,  but  iu  rapidly  decreasing  numbers,  viz, 
the  sturgeon  and  gar,  which  we  doubt  not  were  most  eagerly  pursued 
by  the  Indian.  The  size  of  both,  and  the  valne  of  the  former  especi- 
ally as  food,  would  naturally  render  them  attractive  objects  of  pursuit; 
but  no  such  fishing-spears  as  we  have  here  figured  would  be  available 
in  capturing  a  fall-grown  specimen  of  either. 

The  sturgeon  (Acipeaser)  frequently  attains  a  length  of  eight  feet, 
while  some  gars  {Lepidosteua)  taken  in  the  Delaware  have  measured  five 
feet.  With  such  fish  to  deal  with,  the  very  stoutest  of  the  kunting- 
tpeara  we  have  described  would  alone  be  of  use  j  and  even  with  them 
it  would  appear  a  laborious  task  to  finally  uabdue  and  land  these  lai^e 
and  powerful  denizens  of  the  water. 

Just  as  the  broad-bladed,  stout  hunting-spear  was  frequently,  we 
think,  used  in  capturing  the  largest  of  our  river-fish,  so  it  is  probable 
that  these  long,  slender  forms  of  spear-points  were  occasionally  used  for 
the  smaller  mammals,for  which  theyare  as  available  as  any  stone  weapon 
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that  cottld  be  devised ;  yet  we  doubt  not  the  principal  parpose  of  their 
mannfacture  was  that  of  Bpearingfish,  and  that  the  other  nses  to  which 
they  were  put  were  governed  by  the  custom  of  adaptation  to  cireum- 
Btances. 

Chapter  IS. 

ASROW-HEADS. 
As  almost  every  variety  of  mineral  ia  Qtilized  by  the  anow-maker, 
and  a  great  variety  of  forms  and  sizes  adopted,  it  is  almost  useless  to 
attempt  any  classification  of  arrow-heads ;  for,  whatever  series  of  char- 
acteristics we  may  select  to  guide  us  in  their  study,  we  find  in  every 
thousand  specimens  so  many  exceptions  to  our  limited  rule  that  we 
finally  abandon  it  in  despair.  One  peculiarity,  however,  as  regards  dif- 
ferent localities  is  worthy  of  note,  viz,  that  when  the  Indians  selected 
a  Bite  for  a  settlement  near  a  peculiarly  suitable  miners  in  titu,  they 
exclusively  used  this  material,  and  thus  arrow-beads  of  finch  a  mineral 
became  a  feature  of  such  neighborhood ;  and  further,  where  such  selected 
mineral  could  not  be  well  worked  except  in  the  larger  forms,  then  the 
feature  of  size  woald  also  mark  such  a  vicinity ;  but  when  arrow-beads 
are  in  abundance — as  in  a  locality  like  Trenton,  il.  J. — where  no  suit- 
able mineral  is  in  m(u,  then  every  variety  of  size,  shape,  and  stone  will 
be  found. 

Being  evident  that  much  skill  was  required  to  fashion  these  arrow- 
heads, it  is  a  wonder  why  such  a  variety  of  shapes  should  have  been 
adopted,  since  many  of  them  are  very  delicate,  and  yet  do  not  show  that 
they  possessed  any  advantage  over  the  plain  triangular  flints ;  especially 
is  this  the  case  in  the  long,  slender  barbs  rounded  at  the  end,  which 
require  greater  force  than  a  sharply-pointed  barb  to  enter  the  body, 
but  which  produce  no  more  ugly  or  dangerous  wound. 

It  ia  observed  that  there  is  a  class  of  so-called  "  rude  implements"  the 
apparent  use  of  which  preceded  that  of  the  better-known  stone  axes, 
hatchets,  and  flint  knives.  So,  also,  is  there  a  series  of  roughly-&sh- 
ioned  arrow-points,  which,  although  associated  with  the  others,  have 
every  appearance  of  being  older.  Whether  the  "Indian"  originated  in 
America  or  came  hither,  which  is  not  improbable,  certain  it  is,  however, 
that  the  arrow-points  he  used,  and  now  found  here,  were  made  in  this 
State;  and  as  these  rude  specimens  are  the  simplest  in  detail,  made  of 
the  more  easily  worked  minerals,  and  have  andergone  deep  surface- 
decomposition,  it  may  be  concluded  they  are  the  first  used  after  the  thin 
fiakes,  shelled  off  in  forming  other  weapons,  were  discarded  as  too  prim- 
itive. 

Figure  56  represents  a  "  chance-fiake,"  it  may  be,  that  flew  off  at  a 
blow  of  the  hammer  in  shaping  a  hatehet,  knife,  or  rough  slate  lance- 
head.  Sabsequeotty,  it  was  given  an  indented  or  concave  base,  aud, 
thus  shaped,  used  as  an  arrow-head.  Jast  such  rough  specimens  are 
picked  up  every  day  by  twos  and  threes.  N^one  are  more  primitive  than 
this,  but  the  somewhat  better  outlined  are  scarcely  more  finished  or  in- 
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dicate  any  greater  amonnt  of  cnre  iu  tbeir  manufactuFe.    There  is  no 
flae  flaking  about  them,  while  the  fractured  smfaces  are  all  large. 

Figure  67  represents  a  well-preserved  specimeu  of  rode  arrow-head, 
with  a  well-shaped  "  tang,"  or  stem,  for  insertiou  iuto  the  shaft  of  the 
arrow.  Like  the  preceding,  there  ia  here  a  total  want  of  delicate  chip- 
ping. The  detaching  of  a  few  large  flakes  has  formed  the  specimen, 
which,  notwithstanding  the  rough  workmanship,  has  a  well'defined 
point  and  sharp  cutting-edges.  It  measures  nearly  two  inches  in  length, 
the  stem  constituting  two-fifths.  If  the  arrow-maker  who  chipped  this 
specimen  was  disposed  to  improve  the  quality  of  bis  work,  be  should 
certainly  have  felt  encouraged  when  comparing  this  with  soch  as  the 
preceding  specimen.  It  may  be  doubted  by  many  whether  figure  56 
really  represents  an  arrow-point,  but  no  doubt  certainly  can  exist  with 
reference  to  this  specimen,  figure  57. 

Figure  38  represents  a  common  form  of  rude  arrow-bead,  snch  as  is 
frequently  found  in  the  bed  of  the  river,  (Delaware.)  It  is  a  fragment 
of  slate-rock,  rooghly  shaped  for  arrow-head  purposes,  the  edges  and 
point  being  moderately  well  defined.  There  is  a  rude  attempt  at  a  stem, 
that  places  this  specimen  intermediately  between  figures  &6  and  57. 
The  surface  in  this  specimen  is  as  rough  as  in  the  preceding  examples, 
with  as  large  and  irregular  flakes  hammered  or  pretsed  off.  The  speci- 
men apparently  antedates  the  days  of  laborious  jasper-chipping. 

Figure  59  represente  a  marked  improvement  in  the  shaping  of  rough 
arrow-points.  There  is,  in  this  instance,  a  moderately  well-deflned  me* 
dian  ridge,  from  which  the  sides  taper  ot  slope  to  a  sharp  edge.  The 
point  is  thin,  slender,  and  well  preserved ;  the  base,  or  stem,  is  well 
defined,  but  there  are  no  attempts  at  barbs.  The  specimen  measures 
jast  two  inches  in  length.  The  material  is  a  compact  sandstone  that 
readily  scratebes  glass.  It  is  even  more  modem  in  appearance  than  the 
preceding  figure,  57. 

figure  60  represents  an  admirably-shaped  triangular  arrow-point, 
that  has  been  brought  to  a  point  and  edge  with  more  care  than  is  usu- 
ally to  be  detected  in  "  rude"  arrow-heads  as  a  class.  There  is  a  shal- 
low noteh  at  each  angle  of  the  base,  giving  the  specimen  a  stemmed 
appearance.  It  measures  one  and  one-fourth  inches  in  length  and  seven- 
eighths  of  an  inch  in  width,  and  compares  &vorably  with  the  jasper  trian- 
gnlar  arrow -points  so  abundantly  met  with  in  every  part  of  the  Stat«. 

Figure  61  represent  a  roughly-made  slender  "  point,"  that  should  per- 
haps be  considered  as  an  "  early"  barpoon-point  rather  than  an  arrow- 
head. It  is  of  soft  material,  with  very  crooked  edges,  but  a  well-defined 
point.  It  measures  three  and  one-fourth  inches  in  length,  and  is  jnst 
one  incii  wide  at  the  base. 

Professor  Nilsson^  says,  "  We  may  divide  arrow-heads  into  such  as 

have,  and  snch  as  have  not,  a  tang,  or  projection,  for  insertion  into  the 

shaft."     Sir  John  Lnbbockf  quotes  Sir  W.  R.  Wilde,  who  divides  the 

*8toDe  Age  in  Scnudiiiavia,  Eug.  ed.,  p.  43. 
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nrrow-bea<]8  of  Ireland  into  five  varieties.  "  Firstly,  the  tria?tgular, 
wliich  fregnently  had  a  notch  on  each  sitle  to  receive  the  string  which 
attached  it  to  the  shaft ;  secondly,  that  which  is  hollowed  out  or  indented 
at  the  l>ase;  thirdly,  the  stemmed  arrow,  which  baa  a  taog,  or  projec* 
tion,  for  sinking  into  the  shaft;  foartbly,  that  with  wings  prolonged 
on  each  side,  this  passes  into  the  barbed  arrow ;  finally,  we  have  the 
leaf-shaped  form."  Mr.  Lnbbock  continues  by  asserting  that  the  trne 
arrow-heads  are  aboat  one  inch  in  length,  which  we  cannot  but  think  is 
too  small  a  measnrement.  Two  inches,  and  less,  we  believe  to  be  a 
more  probable  range  in  length. 

The  first  specimen  of  the  comparatively  newer  and  better-finished 
arrow-points  to  which  attention  is  called  is  that  given  in  fignre  62, 
which  represents  one  of  the  most  common  forms  of  tanged  or  stemmed 
"  points."  The  specimen  is  of  yellow  jasper,  of  which  mineral  the 
great  majority  of  this  pattern  is  made.  Unlike  some  forms,  there  can 
be  no  question  as  to  the  ose  to  which  this  specimen  was  put.  It  is 
most  admirably  adapted  as  the  head  of  an  arrow ;  the  sharp  point,  well- 
defined  edges,  and  deeply -notched  base  combining  to  render  it  secure 
in  its  attachment  to  the  shaft,  and  effective  as  a'weapon  when  discharged 
from  a  bow. 

Fignre  63  represents  the  most  perfect  and  beautiful  arrow-head  we 
have  as  yet  met  with.  Most  admirably  chipped  from  a  mottled  pink- 
and-yellow  agate,  it  possesses  every  requisite  for  a  most  effective  arrow- 
heading.  Exactly  two  inches  in  length,  it  widens  with  great  uni- 
formity ftom  an  acute  point  to  near  the  base,  where  small  wing-like 
barbs  project,  which  are  themselves  very  nearly  of  a  size,  and  ronnded 
at  the  ends ;  a  character  not  common  among  our  barbed  arrow-points. 
The  notches  are  of  equal  depth  aud  breadth,  looking  almost  direcUy 
down.  The  base,  or  abbreviated  stem,  is  chipped  from  each  side  to  a  dull 
edge.  There  are  shallow  but  well-marked  serrations  down  each  side, 
more  numerous  and  distinctly  marked  on  one  side  than  on  the  other. 

The  amount  of  labor  expended  in  producing  such  an  arrow-head  as 
that  given  in  figure  63  can  scarcely  be  estimated.  As  far  as  killing 
game  is  concerned,  there  is  really  no  advantage  in  such  an  elaborately- 
worked  flint.  The  plain,  triangular  point  could  be  shot  with  equal  pre- 
cision, and  would  prove  as  deadly  in  its  effect. 

Figure  64  represents  a  third  form,  with  a  notched  base.  Like  figure  63, 
this  pattern  is  usually  of  jasper,  and  does  not  vary  much  in  size,  but  is 
not  so  uniformly  chipped  as  are  the  preceding  shapes.  We  have  gathered 
many  of  slate,  identical  iu  form  and  size  with  the  one  figured;  but  accu- 
racy of  outline  (i.  e.,  uniformity  of  the  two  halves,  perpendicularly  divi- 
ded) and  general  elegance  of  finish  were  never  secured  in  using  the  latter 
mineral.  This  specimen,  also,  has  slightly-serrated  edges,  a  not  uncom- 
mon feature  of  many  of  the  smaller  specimens ;  but  these  serrated  sped- 
mens  are  usually  broken,  the  explanation  of  which  fact  is  afforded  by  care- 
ful examination  of  over  three  hundred  examples.    In  comparison  with 
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the  same  type  witb  smooth  edges,  we  find  that  they  are  mvariably  thinner. 
To  secure  the  serrated  edge,  it  was  probably  Decessary  to  make  tbem 
so ;  and,  of  course,  these  thin  specimens  were  more  frequently  broken  in 
themannfiictare,and  more  liable  to  injury  in  tbe  daily  use  to  which  tbey 
were  put,  to  say  nothing  of  the  two  centuries  of  plowing  and  other 
exposures  to  which  they  have  been  subjected  since  tbe  termination  of 
the  stone  age  in  New  Jersey. 

Figure  65  represents  a  beautiful  form  of  large  anx>w-head,  which  we 
have  thns  far  only  been  able  to  duplicate  once.  It  is  of  a  slaty  stone, 
not  smoothly  chipped  over  the  surface,  remarkable  for  accuracy  of 
outline,  and  is  of  unnsnal  size.  Another  noticeable  feature  is  the  small 
size  of  the  stem,  or  base,  in  comparison  with  the  body  of  the  speci- 
men. The  surface  is  so  weather-worn  and  soft,  that  the  exact  mineral- 
ogical  nature  of  the  material  cannot  be  determined.  Exclusive  of  the 
base,  the  specimen  measures  two  inches  in  length  by  one  inch  and 
three-quarters  in  greatest  width.  We  believe  it  to  be  an  arrow,  rather 
than  a  spear  point,  as  the  stem  has  never  been  very  strong  for  so  large 
a  specimen,  and  there  would  be  less  strain  apon  it  iu  its  use  as  an  arrow- 
head than  as  a  spear-point ;  in  the  latter  case,  the  struggles  of  the  ani- 
mal would  be  likely  to  break  it  off  while  tbe  shaft  was  being  held  in  tbe 
grasp  of  the  hunter.  Moreover,  weight  is  to  be  considered  in  the  recog- 
nition of  these  doubtful  specimens,  and  figure  65  is  no  heavier  than 
many  of  tbe  smaller  jasper  arrow-points. 

Figure  66  is  a  form  of  notched-base  arrow-head,  more  or  less  com- 
mon in  all  localities.  In  general  appearance,  it  is  much  like  figures 
62  and  64,  but  is  peculiar  in  having  a  central  notch  in  the  stem.  The 
object  of  this  third  notch  is  not  clear.  The  specimen  is  chipped  from  a 
black,  slaty  st^ne,  is  very  thin,  and  the  sides  have  been  slightly  ser- 
rated. These  specimens  are  not  very  variable  in  size,  but  few  having 
been  found  much  larger,  and  but  two  or  three  smaller.  Inasmuch  as 
they  are  very  noticeably  serrated  arrow-points,  we  give  two  illustrations 
of  both  the  larger  and  smaller  specimens. 

Figure  67  represents  a  tri-notched,  stemmed  arrow-head,  perfect  in 
detail,  and  particularly  interesting  At>m  the  deep,  well-marked  serrations 
that  extend  along  the  greater  portion  of  the  sides.  The  specimen  meas- 
ures two  and  one-eighth  inches  in  length  from  the  bottom  of  tbe  cen- 
tral notch  to  the  point.  It  is  chipped  from  a  porous,  yellowish  jasper 
or  agate ;  the  extreme  point  being  more  dense  and  glassy  than  the  body 
of  the  spiecimen.  There  is  no  doubt  this  specimen  was  used  exclusively 
as  an  arrow-point.  We  have  a  few  examples  simitar  In  size  and  charac- 
ter from  New  Jersey,  but  all  somewhat  broken.  The  one  figured  is 
fi'om  Indiana. 

Figure  6S  represents  a  third  example  of  triple-notched  arrow-point; 
the  barb  on  one  side,  however,  being  broken  off.  It  is  of  yellow  jasper, 
with  deeply-serrated  sides  and  an  acute  point.  We  have  seldom  seen 
an  arrow-point  better  suited  for  killing  birds  and  small  mammals.    With 
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tbe  impetas  given  to  the  arrow  by  tbe  Indian  bow,  aacli  a  point  as  this 
would  make  a  teariug  woand  tbat  would  bring  down  any  of  our  'Sew 
Jersey  inland  birds,  the  turkey-buzzard  and  wild  turkey  not  excepted. 

Figure  69  represents  a  fourth  and  still  smaller  example  of  arrow- 
head, with  tbe  central  notch  at  the  base.  Like  tbe  preceding,  it  is 
well  outlined.  Mounted  on  a  slender  reed,  it  also  would,  if  discharged 
with  force,  unquestionably  bring  down  a  large  bird  pr  squirrel. 

Mr.  Schoolcraft*  says:  "Boys  were  always  forniahed  with  small 
arrow -points,  such  as  were  expected  to  be  spent  against  squirrels,  or  the 
lesser  quadrupeds  and  birds.  This  was  tbe  secoud  lesson  in  learning 
the  art  of  hunting;  the  first  consisted  in  using  the  blunt  arrow, or 
Beek  wufc,i  which  was  fired  at  a  mark." 

A  specimen  such  as  figure  C8  may  be  one  of  the  boy-hnot«r'8  arrow- 
points,  but  there  is  apparently  too  much  work  upon  figure  69  to  have 
allowed  the  mere  tyro  to  risk  it  at  a  passing  animal. 

Figure  70  represents  a  beautifutly-Bbaped  arrow-point  that  ap- 
proaches figure  GO  in  outline,  but  has  the  ends  of  tbe  slender  barbs 
sharp;  the  barbs  themselves  are  continuous  with  the  line  of  the  sides, 
and  not  outwardly  curved  as  in  figure  63.  For  delicacy  of  finish  and 
general  beanty  of  outline,  this  specimen  is  scarcely  to  be  excelled.  As 
will  be  noticed  in  the  illustration,  the  base  is  broken  off;  but  we  are 
confident  it  was  sufficiently  prolonged  to  enable  the  very  accurately- 
Qnished  barbs  to  be  effective.  Whatever  the  skill  of  the  arrow-maker, 
to  produce  this  specimen  was  undoubtedly  a  tedious  operatiou,  and  t)ie 
prehistoric  hunter  equipped  with  arrows  tipjied  with  points  such  as  this 
hardly  wasted  them  upon  small  game. 

Figure  71  is  a  fine  example  of  a  triangular-bodied  arrow-point,  with 
a  long,  nnnotched  st«m,  and  of  a  pattern  not  very  abundant  in  New 
Jersey ;  the  examples  seen  are  usually  less  perfect  than  this,  being  in 
outline  more  like  the  following  illustration,  (figure  73.)  Figure  71  is  of 
bluish-gray  jasper,  one  inch  and  five-eighths  long,  the  stem  being  just 
one-third  of  the  total  length.  The  specimen  is  thicker  thau  arrow- 
points  of  this  pattern  usually  are ;  but  the  point  is  thin  and  still  very 
sharp. 

Figure  72  represents  a  form  of  slate  arrow-heads,  very  numerous  and 
uniform  in  size.  They  are  never  very  well  finished  except  in  outline. 
We  recall  onr  once  coming  across  a  site  of  an  arrow-maker's  hat  in 
Hunterdon  County,  New  Jersey,  where  the  ground  was  covered  with 
small  fragments  of  a  hard,  slaty  rock,  and  fragmente  more  or  less  ap- 
proaching the  perfect  arrow-point,  all  of  which  were  of  this  pattern. 
A  resident  of  tbe  neighborhood  informed  us  that  in  blasting  for  tbe 
road-bed  of  the  Delaware  and  Belvidere  Bailroad  a  large  rock  proved 
to  have  in  it  a  cavity  with  its  entrance  below  tbe  surface  of  the  ground, 

*£eeeaicliee,  &c..  North  Amerlcao  lodiaoH,  pt.  i,  p.  77. 
t  Algonqain. 
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Tliich  was  balf  filled  vith  arrov-poiDts,  "  very  nearly  if  Dot  qaite  tbe 
Bize  of  figure  72  and  of  tbat  shape." 

Figure  73  represents  a  form  of  small  arrow-point,  very  similar  bat  leaa 
accarately  finiabed  than  figure  71.  This  we  suppose  to  be  one  of  the 
*'  small  arrow-points  "  intniBted  to  boys  learning  to  shoot,  a&  deecribed 
by  Mr.  Schoolcraft.  They  occur  in  considerable  numbers,  and  seem  to 
be  about  as  much  scattered  abroad  as  any  of  the  numerous  patterns. 
Were  these  small  arrow-points  used  exclusively  by  boys,  they  should  be 
most  abundant  about  the  former  sites  of  villages ;  but  such  localities  do 
not  appear  to  specially  abound  in  them. 

Figores  74  and  75  are  further  examples  of  the  abundant  form  of 
stemmed  arrow-points,  withoat  notches  at  the  base.  Figure  74  is 
wrought  out  of  a  jasper  pebble,  is  well  made  and  accarately  beveled  firom 
the  center  or  middle  line  to  the  edges.  During  the  coarse  of  an  ordinary 
day's  hunting  for  relics,  this  and  tbe  following  class  of  specimens  will  be 
fonnd  the  most  abundant,  except,  perhaps,  the  triangular  arrow-point, 
yet  to  be  described.  Specimens  of  this  pattern  and  size  arc  in  a  mod- 
erately good  state  of  preservation,  being  pretty  thick  for  the  length, 
and  fully  capable  to  stand  a  bard  blow  against  another  stone,  or  the 
weight  of  a  horse's  foot    Ordinarily,  the  extreme  point  is  broken  off. 

Figure  76  does  not  vary  materially  from  the  preceding.  It  is  a  little 
smaller  and  made  of  slate.  The  point  has  been  chipped  so  as  to  be  a 
cutting-edge  of  about  one  thirty-second  of  an  inch  in  extent,  and  not  a 
needle-like  tip  as  is  usual.  In  looking  over  a  large  series  of  arrow- 
points,  we  find  very  many  tbat  have  such  a  ronnded  point,  which  might 
pass  for  broken-tipped  specimens.  In  tbe  resharpeniug  of  arrow-heads, 
we  believe  the  rounded  tip  was  usual  instead  of  a  fine  point,  as  when 
tbe  specimen  was  first  chipped  oat. 

Figure  76  represents  a  fine  example  of  flint-chipping,  which  we  call 
an  arrow-head,  although  in  so  doing  we  thereby  probably  contradict 
previous  assertions  with  reference  to  hauting-spears.  Figure  7C,  how- 
ever, is  thin,  light,  and  more  like  au  arrow  in  appearance  than  like  the 
ordinary  hunting-spears.  It  certainly  is  the  maximum  size  of  arrow- 
points,  if  indeed  intended  as  sucb.  Tbe  base  and  deeply-cut  notches 
approach  figures  63  and  67  in  general  appearance,  and  the  specimen,  as 
a  whole,  mnch  resembles  figure  65,  although  the  sides  are  here  curved, 
instead  of  unusually  straight,  as  in  that  specimen. 

In  studying  tbe  forms  of  arrow-heads,  we  have  not  been  disposed  to 
make  any  distinction  between  those  of  war,  and  peace,  or  banting  ar- 
rows,* bntif  any  arrow-head  was  specially  reserved  for  use  in  war,  tbat 
figured  in  76  was  most  likely  one.  Buried  its  fall  length  of  two  inches 
andone-balfintbesideor  breast  of  a  man,  it  would  speedily  prove  fatal. 

Figure  77  represents  an  ordinary  sized  and  shaped  stemmed  arrow- 
point,  moderately  well  chipped  from  a  hornstone  fragment,  and  notice- 
able particularly  for  one  feature,  that  of  being  brought  to  a  aemiciroa> 
*Aiic.Moii.  MJBs.TaUe7,F.SlS. 
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lar  edge,  contiQuoos  with  the  sides  and  of  eqnal  sharpness,  instead  (tf 
being  pointed,  as  are  tbe  vast  majority  of  arrow-points.  The  manner 
of  flakiDg  adopted  in  the  manufacture  of  tbis  specimen  fully  indicates 
of  itself  that  the  rounded  end  was  intentional  and  so  fashioned  from 
tbe  first,  and  that  the  specimen  was  not  originally  pointed,  and  after- 
ward, instead  of  being  repointed,  chipped  to  an  edge.  Arrow-heads  of 
this  form,  and  of  nearly  every  pattern,  stemmed  and  without  tanga,  are 
occasionally  met  with,  having  the  peculiarity  of  being  rounded  instead 
of  pointed.  Perhaps  tbe  majority  of  sucb  rounded  forms  are  those 
without  stems,  and  certainly  tbe  rndest  of  them,  and  sncb  as  appear 
the  oldest,  are  the  triangular  arrow-beads  of  slate  and  even  softer  miu- 
erals,  that  are  simply  rounded  ofT,  or  are  tike  the  present  specimen,  the 
stem  being  cut  squai-ely  oSL 

Figure  78  represents  a  well-chipped  jasper  arrow-point,  having  a  well- 
notched  stem,  and  bearing  considerable  general  resemblance  to  the  pre- 
ceding specimens  of  stemmed  arrow-points.  There  is  one  peculiarity, 
however,  about  figure  78,  which  is  worthy  of  attention.  The  eud  of  the 
specimen  is  chipped  off  at  almost  right  angles  with  tbe  sides,  and  is 
sloped  to  a  narrow,  acut^  point  at  the  middle,  scarcely  tbe  sixteenth  of 
an  inch  in  length.  Tbis  is  not  a  mere  accident  or  chance  chipping,  but 
a  peculiarity  frequently  met  with,  and  shown  again  in  figure  85,  which 
is  an  arrow-head  of  tbe  triangular  pattern.  There  was  no  doubt  au 
object  in  view  in  so  obipjiing  arrow-points,  but  our  limited  knowledge 
of  the  bow  and  arrow  does  not  enable  as  to  discern  it.  It  might  be 
thought,  &om  a  cursory  glance,  that  this  specimen  was  originally  much 
longer,  and,  the  point  having  been  broken  off,  that  it  was  chipped 
to  its  present  shape;  but  the  general  appearance  of  tbe  specimen  does  not 
favor  this  view,  and  we  cannot  imagine  an  accidental  fracture  of  such  a 
character  as  to  determine  the  present  pecuUarly-outliued  pointing.  Wo 
have  found  fully  one  hundred  arrow-points  of  various  patterns,  which 
have  bad  an  extreme  point,  like  this  of  figure  78  and  figure  85. 

Figure  70  represents  an  example  of  what  we  have  considered  an 
arrow-head,  notwithstanding  its  size.  It  has  been  frequently  remarked 
that  arrow-heads,  wherever  found  and  of  whatever  age,  all  have  very 
much  in  common ;  and  if  the  latiels  of  a  collection  Irom  all  quarters  of 
the  globe  were  lost,  it  would  be  a  difficult  matter  to  decide  the  locality 
from  which  any  specimen  was  obtained,  unless  from  the  materials  out  of 
which  they  were  fashioned.  Another  interesting  feature  is  the  similar- 
ity between  arrow,  spear,  and  harpoon  points  of  an  age  long  past  and 
those  now  being  used  and  made  by  the  savages  who  are  still  more  or  less 
completely  in  the  stone  age.  Bearing  this  in  mind,  we  call  attention  par- 
ticularly to  the  "  harpoon-point"  which  we  give  in  figure  79,  which,  in  all 
its  important  features,  is  identical  with  one  figured  by  Professor  Kilsson,* 
and  concerning  which  he  says:  "Tbe  stone  points  (for  harpoons)  vary 
in  shape;  sometimes  they  are  as  in  Fl.  iti.  Figs.  45,  47.  Such  are  like- 
■  Stooe  Age  In  Scaodiiikvia,  Eng.  ed.,  plate  x,  Ag.  203,  and  page  28. 
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wiae  fouod  ia  Scania.  «  *  •  Tlie  broad  bead  seems  to  indicate  tbat 
the;  hare  been  barpoons  ratber  tban  arrow-beads.  *  *  "  It  appears 
to  me  certain  tbat  Fl.  x,  Fig.  203,  bas  been  tbe  stone  point  of  an  bar- 
poon.  *  •  •  A  person  irbo  bad  long  resided  in  Greenland  recog- 
nized it  atoQce  as  snob."  Here  we  find  a  Xew  Jersey,  an  ancient  Scan' 
dinaviaOf  and  a  Greenland  specimen  of  the  present  day  identical. 

We  have  already  described  in  detail  and  figured  a  series  of  such  fish- 
ing-spears, or  harpoon -points,  as  are  cbaracteristio  of  New  Jersey,  and 
snitable  for  tbe  river-fishing  especially  that  was  and  is  to  be  had  in  onr 
rivers.  Fignre  79  is  not  as  well  adapted  to  fishing  as  are  those  we  hare 
figured  in  Chapter  YUI ;  and  we  have,  therefore,  considered  this  specimen 
an  arrow-point  for  tbe  larger  game,  its  size  and  weight  not  being  too 
great  to  render  it  snitable  as  an  arrow-head,  especially  where  the  dis- 
tance to  be  traveled  is  not  great,  as  when  large  game  was  sarprised  and 
Btrack  before  it  was  many  yards  away. 

Figure  80  is  a  good  example  of  one  of  the  rough  jasper  arrow-heads 
that  appear  to  have  been  hastily  blocked  ont  for  an  emergency,  bat 
which  probably  were  meant  for  large  game,  as  deer,  at  close  quarters, 
and  intended  to  make  a  torn  rather  than  a  cut  wound,  which  would 
cause  the  animal  to  bleed  to  death  if  not  killed  instantly.  The  style  of 
rough  jasper  arrow-bead,  of  this  size  and  smaller,  is  common.  These 
larger  examples  approach  in  some  characters  tbe  chipped  jnsper  knives, 
to  wbicb  we  will  call  attention  in  another  chapter. 

Fignre  81  is  a  pretty  white  quartz  form  of  the  ordinary  triangular 
arrow-point.  There  ia  nothing  about  the  base  to  show  how  it  was 
secured  to  the  shaft  of  the  arrow.  Such  quartz  specimens  are  fonnd  in 
almost  every  nook  and  comer  of  the  State.  Tbey  vary  considerably  in 
the  relative  dimensions  of  length  to  breadth.  More  quartz  arrow-points 
of  the  stemmed  pattern  occur,  however,  than  of  these  plain  triangular 
sjKcimens.  White  quartz  was  a  favorite  mineral,  not  only  for  arnjw- 
points,  but  spear-heads  and  small  hatchets. 

Figure  82  represents  about  tbe  minimum  size  of  plain  eqniangle 
specimens.  It  is  chipped  from  a  flake  of  dark  chocolite-colored  jasper, 
and  is  very  pretty.  In  many  of  these  smaller  specimens,  we  find  tbe 
base  equally  carefully  chipped  as  the  sides,  and  the  three  angles  brought 
to  such  equally  acute  points  that  ib  ia  difficult  to  see  wbicb  side,  if  any, 
was  intended  for  tbe  base. 

Figure  83  is  another  illustration  of  a  triangular  arrow-point,  difieriug 
fh>m  the  preceding  in  that  the  base  ia  narrower  than  the  sides  are 
long,  and  is  intentionally  concave.  This  specimen  is  one  of  the  hand- 
somest we  have  seen.  Chipped  from  a  pale-green  jasper  fragment,  it  is 
in  perfect  condition,  and  too  pretty  and  carefully  worked,  it  seems,  to 
have  been  risked  by  slight  insertion  into  the  split  end  of  an  arrow- 
shaft. 

Figure  81  represents  a  form  of  the  txiangular  arrow-point,  that  is 
broader  tban  long,  and  possibly  was  never  sharply  pointed.    Such  an 
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arrgw-head  as  this  mast  have  been  shot  with  tremeodoos  force  to  reader 
it  eSective.  At  best,  it  would  but  braise  or  crush — it  coald  oot  penetrate 
like  a  pointed  arrow-head. 

Figure  85  represents  a  rariation  of  the  immediately  preceding  form, 
is  of  slate,  well  cut,  and  but  Bparingly  met  with.  The  pecaliarity  con- 
sists in  the  manner  in  which  the  little  point  has  been  chipped.  A  single 
specimen  of  this  style  would  excite  no  comment.  The  peculiarity  would 
be  considered  as  resulting  tVom  a  chance  blow  of  thb  arrow-maker. 
This  is  not  the  case,  however,  as  we  have  a  number  of  such  specimens, 
fi:om  one  locality,  each,  in  size  and  mineral,  the  fac-simile  of  the  others. 

Figure  86  is  a  pretty  white  quartz  specimen,  very  smoothly  chipped, 
and  having  very  short  but  still  distinct  barbs,  or  projections  of  the 
angles  of  the  base  and  sides.  We  have  gathered  numbers  of  this  size, 
mineral,  and  peculiarity  of  base.  They  seem  to  have  been  rubbed  after 
the  chipping  until  the  more  prominent  ridges  were  partially  worn  away. 
Occasionally  rose  quartz  was  used,  forming  gems  among  arrow-points. 

Figure  87  represents  abeautiful  pattern  of  triangular  arrow-head,  asa- 
ally  of  white  quartz,  met  with  iu  but  one  locality — near  Grosswicks, 
Burlington  Oounty,  New  Jersey.  They  vary  little  in  size,  and  are  well 
made,  having  the  edges  sharp  and  the  point  slender  and  acute.  Like 
the  preceding  example,  this  specimen  has  the  sides  triflingly  convex, 
the  carved  outline  being  more  pronounced  near  the  point  than  at  the 
base.  It  measures  seven-eighths  of  an  inch  in  length  and  three-fourths 
of  an  inch  in  width  at  the  base,  which  is  slightly  concave.  Like  figures 
69  and  73,  which  are  both  stemmed  arrow-points,  it  would,  w%  suppose, 
be  classed  by  Mr,  Schoolcraft  as  one  intended  for  the  boys  ;■  but,  like 
those  represented  iu  the  figures  mentioned,  it  bears  evidenoeof  too  much 
work  to  have  been  manatactured  for  so  casual  a  purpose.  Aa  fUr  as  our 
experience  extends  iu  experimenting  in  mineral  chipping,  these  small 
arrow-heads  are  much  more  difficult,  both  to  "  block  out"  and  to  finish, 
than  are  those  of  two  inches  or  more  iu  length,  and  we  donbt  not  it  proved 
80  with  the  ancient  arrow-maker.  In  numbers,  the  large  arrow-points  far 
exceed  the  small  specimens,  while,  on  the  other  hand,  the  great  majority 
of  the  little  ones  are  far  more  elaborately  worked  out  than  are  the  larger 
examples.  Again,  we  have  found  very  frequently  that  these  small  well- 
worked  specimens  were  more  numerous  in  graves  of  adults  than  were 
the  larger  tyx>es,  a  circumstance  showing  that  they  were  not  wholly 
nsed  by  boys. 

Figure  SSrepresentsahandsomeformof  triangntar  arrow-head.  It  has 
the  appearance  at  first  glance  of  having  been  barbed  j  but  tbecarefully- 
cbipped  sides  of  the  base  induce  the  belief  that  it  is  in  its  original  con- 
dition. With  a  shaft  much  narrower  than  the  b^  of  the  specimen, 
this  would  be  one  of  the  most  effective  arrow-points  we  have  figured. 
This  pattern  is  nsnally  of  jasper,  and  is  not  abundant. 

Figrue  89  is  a  beautiful  repieseotative  of  a  class  of  largo  triangnlar 
arrow-heads  with  concaTc  base.    They  axe  mostly  foand  of  black  slaty 
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stone,  and  are  well  pointed.  The  specimen  flgared  is  chipped  from  a  dako 
of  yellow  jasper,  having  narrow  veins  of  white  quartz,  which  render  it 
very  attractive  in  appearance.  It  is  about  the  maximnm  size  of  thiB  pat- 
tern of  arrow -point. 

Figures  90  and  91  represent  two  beautiful  examples  of  a  form  of 
arrow-head  closelj  allied  to  the  preceding  specimen ;  the  difference  being 
in  the  concave  sides  and  base,  and  in  being  much  more  Blender.  Indeed, 
were  not  the  body  longer  than  the  barbs,  being  equal  iu  width,  it  would 
be  difficult  to  decide  which  of  the  three  ends  was  intended  as  the  point. 
There  is  no  difference  in  these  "  ends "  as  to  workmanship  or  outline ; 
they  are  equally  slender  and  acute. 

Figure  90  is  chipped  &om  black  homstone,  the  base  or  junction  of  the 
barbs  and  body  of  the  specimen  being  thickest,  from  which  point  the 
gpecimen  gradually  tapers  to  a  thin,  very  carefully- worked  edge.  This 
arrow-head  measures  one  inch  and  one-fonith  in  length  by  exactly  one 
inch  in  width  from  point  to  [mint  of  the  barbs. 

Figure  91  is  chipped  l^m  a  dnil-yellow  jasper  flake,  and  is  similar  to 
the  preceding  one  in  size  and  the  details  of  working,  but  is  less  symmet- 
rical; the  barbs  varying  somewhat  in  width,  and  the  body  being  a  little 
"  bent"  over  to  one  side. 

Such  a  shaped  arrow-poiut  attached  to  a  shaft  would  make  an  ngly 
wound,  and,  entering  tbe  body  of  the  animal  or  person  shot,  would  very 
probably  remain  in  the  wound ;  for  a  more  difficult  object  to  extract  fbsm 
a  deep  flesb-wonnd  we  conid  not  imagine. 

Fignre  92  is  a  small  jasper  arrow-head,  with  a  peculiarity  the  opposite 
of  that  of  tbe  preceding  illustration.  The  base  is  convex  instead  of 
concave  It  is  well  chipped,  finely  pointed,  and  has  notches  near  the 
base  to  secure  it  the  more  firmly  to  tbe  shaft  of  the  arrow.  It  is  not 
an  abundant  variety,  but  one  found  in  sufBcient  numbers  to  show  it  is 
not  a  chance^haped  specimen. 

Figure  93  represents  a  pattern  of  arrow-point  very  abundant,  and 
varying  ftvm  the  preceding  in  that  the  base  is  prolonged  into  a  stem, 
and  has  no  traces  of  notches,  as  in  figure  92.  This  elongated  base  ren- 
ders the  specimen  diamond-shaped.  It  is  known  in  England  as  the 
lozenge-shaped  arrow-head.  As  a  rule,  it  is  more  slender,  and  has  more 
of  the  appearance  of  a  stemmed  arrow-point  than  has  the  English 
lozenge-shaped  one.  We  have  seen  some,  however,  &om  other  States, 
which  were  identical  with  the  European  type. 

Figure  93  is  made  of  a  sandstone  pebble  or  fragment  of  rock,  and 
has  been  moderately  well  chipped.  The  point  is  still  acute,  and  the 
edg^s  well  defined  and  sharp.  It  measures  one  inch  and  live-eighths  iu 
length  and  a  little  more  than  five-eighths  of  an  inch  iu  greatest  width. 
The  base  has  never  been  as  sharply  pointed  as  the  true  point  or  extrem- 
ity of  the  specimen,  but  tbe  sides  are  as  well  tapered  to  a  cutting-edge. 

This  pattern  of  arrow-twiut,  of  this  size  and  mineral,  are  quite  abun- 
dant in  some  localities,  and  seem  to  be  a  prevailing  type,  bat,  in  other 
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seclioDS,  are  very  rarely  met  with.  Abont  Trenton-,  TS.  J.,  they  occur 
comparatively  seldom ;  bat  aboat  the  Delaware  Water  Gap,  and  ia  Sns- 
Bex  County  generally,  tbey  are  nnmerons. 

Figare  91  represents  a  well-chipped,  lozenge-sbaped  arrow-point,  of 
black  jasper  or  hornstone.  It  varies  bat  little  from  the  preceding  except 
in  size,  being  two  inches  and  one-qunrter  In  length  and  only  three- 
qnartei'B  of  an  inch  in  width  at  the  widest  point.  The  base  is  more  ab- 
ruptly tapered  than  the  body  of  the  specimen,  and  bnt  one-third  tbe 
length,  giving  the  specimen  a  "stemmed "appearance.  It  constitntes 
a  good  link  between  the  lozenge-shaped  and  stemmed  arrow-points.  The 
extreme  point  and  termination  of  the  base  have  been  broken  off,  bat 
that  tbey  were  originally  both  pointed  and  slender  cannot  be  donbted. 

Such  a  pattern  of  arrow-point  was  probably  merely  inserted  into  a 
cleft  in  the  end  of  the  shaft,  and  was  left  in  the  wound  when  the  arrow 
was  withdrawn.  It  could,  of  coarse,  be  recovered  easily  from  the  dead 
animal. 

Figure  95  represents  a  beautiful  example  of  thelozenge-sbaped  arrow- 
point,  that  is  nearly  a  "stfimmed"  specimen.  The  angles  of  the  base 
and  bod;  of  the  specimen  are  so  chipped  as  to  make  barbs  of  these  an- 
gles, or,  more  properly  speakiug,  barb-like  angles ;  otherwise,  the  8itcci> 
men  is  diamond-shaped  in  outline,  and  a  true  lozenge-shaped  example. 
As  a  weapon,  this  form  is  an  excellent  pattern ;  the  point  and  sides  being 
well  adapted  to  piercing  and  cutting,  while  the  base  is  of  a  shape  to 
make  attachment  to  the  shaft  very  easy  and  secure. 

Figure  06  represents  an  elongate,  lozenge-shaped  arrow-point,  admir- 
ably chipped  and  very  symmetrical.  It  is  of  a  variety  of  this  pattern 
that  we  have  found  as  yet  but  very  few  specimens.  It  measures  two 
inches  and  one-half  in  length  and  three-fourths  of  an  inch  in  greatest 
width.  Kotwithstanding  its  length,  we  cannot  doubt  that  it  was  nsed 
as  an  arrow-point,  and  it  is,  therefore,  an  excellent  specimen  to  show 
that  arrow-heads  were  occasionally  made  of  a  length  equal,  or  nearly  so, 
to  the  average  specimen  of  slender  fish-spear.  We  call  tbia  an  arrow- 
bead  rather  than  a  spear  or  javelin  point,  because  the  means  of  attach- 
ing it  securely  to  its  shaft  are  too  imperfect  for  utilizing  it  otherwise 
where  the  cleft  in  the  shaft  of  the  arrow  is  all  that  is  required  to  hold 
the  point  when  being  shot.  We  have  seen  several  specimens  similar  in 
size  to  the  one  figured,  bat  with  the  base  rounded  instead  of  pointed  in 
the  middle,  thus  making  the  true  lozenge-shape  a  leaf-shaped  arrow- 
point,  althoDgh  more  slender  than  these  usually  are. 

Figure  97  is  a  pretty  quartz  arrow-point  of  the  lozenge-shapo  and  leaf- 
shaped  patterns  combined.  Snch  arrow-heads  of  white  quartz  are  very 
abundant,  and  vary  but  little  in  size.  This  specimen  measures  one  inch 
and  flve-eighths  in  length  by  seven-eighths  of  an  inch  in  width.  It  is 
somewhat  thicker  than  the  mi^jority  of  jasper  specimens  of  its  pattern, 
but  has  a  very  acute  point  and  sharp  cuttiug>edges. 
.    Every  collection  of  arrow-heads  will  show  many  variations  of  every 
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Bo-called  type  of  tbese  relics,  bot  no  one  pattern  seems  to  vary  more 
than  the  one  we  hare  termed  lozenge-shape.  We  notice,  however, 
that,  as  a  class,  they  are  made  of  the  harder  minerals,  and  are  small ;  they 
have  no  ahandant  representatives  radely  chipped  in  slate  and  other  more 
easily-worked  minerals.  This  pattern  is  not  as  abnodantly  represented 
tbronghont  the  State  as  the  troe  leaf-shaped  type,  and  it  has  occnrred 
to  ns  that  probably  very  many  of  onr  lozenge-shaped  specimens  were 
blocked  oat  for  leaf-shaped  ones,  but  being  fonnd  too  brittle,  or  badly 
broken  at  the  start,  they  were  flnished  as  angular  at  the  base  Instead  of 
possessing  that  beautifnlly-cnrved  base  which  makes  the  true  leaf-shaped 
pattern  so  attractive  to  collectors. 

Figure  98  is  n  rare  form  of  arrow-point  08  far  as  onr  experience  goes 
Id  collecting  them  in  New  Jersey.  It  is  a  well-chipped  jasper  specimen 
of  five  instead  of  three  angles.  It  is  a  shape  apparently  well  adapted 
to  its  purpose,  bat  still  possesses  no  advantage  over  the  plain  triangle 
and  its  variations  that  we  have  been  describing.  There  is  bnt  one  other 
specimen  in  our  cabinet  of  this  shape. 

Figure  99  represents  a  second  example  of  gnintangnlar  arrow-head. 
It  is  chipped  from  green  jasper,  is  smoothly  worked,  and  evenly  beveled 
from  tbe  middle  to  the  edges.  The  sides  are  all  sharply  chipped,  and 
the  point  has  been  acate.  This  form  is  not  at  all  common,  altbough  we 
have  met  with  more  examples  of  it  than  of  the  preceding  shorter  and 
broader  form.  Tbe  narrow  base  is  very  sharp,  and  was  probably 
inserted  into  a  slit  at  the  end  of  the  shaft,  and  held  by  wrapping  with 
sinew.  This  would  secnre  it  a  firm  hold,  and,  beiog  so  slender  and  sharp, 
it  would  penetrate  deeply,  if  discharged  with  ordinary  force. 

Figure  100  is  an  average  specimen  of  tbe  white-gnartz  arrow-points  of 
tbe  leaf-pattern.  They  are  very  common,  both  of  qnartz  and  slate,  bnt 
not  as  numerous  as  those  of  jasper,  wbich  latter  mineral  usually  appears 
in  tbe  shape  of  stemmed  or  plain  triangnlar  arrow-points.  There 
appears  to  be  no  advantage  in  the  leaf-shaped  pattern,  and  yet  it  was 
chosen  by  the  arrow-maker  very  frequently.  We  have  seen  some  "  work- 
shop  sites"  where  it  appeared  to  be  a  favorite  pattern,  just  as  the  "site" 
in  Hunterdon  Oonnty  was  characterized  by  the  stemmed  arrow-point 
form.  Although,  as  we  have  seen,  spearheads  were  sometimes  leaf- 
shaped,  tbe  tme  arrow-points  are  not  very  variable  in  size,  few  being 
larger  than  figure  100. 

Figure  101  represents  a  more  symmetrical  and  better-finished  speci- 
men of  leaf-sbai)ed  arrow-point  than  the  preceding.  It  is  decidedly  the 
best-fioisbed  and  most  acntely-pointed  specimen  of  arrow-head  we  have 
as  yet  met  with.  There  is  not  a  single  flaw  or  fault  in  the  specimen 
anywhere. 

Figure  102  representsa  third  form  of  the  leaf-sbaped  pattern,  varying 
from  the  two  preceding  it  in  being  shorter  and  broader.  It  resembles 
figure  101  pushed  together;  or,  reversiug  the  simile,  101  is  102  drawn  out. 
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This  shorter  and  broader  form  is  more  abondantl;  met  with  than  the 
longer  aod  more  slender  specimens. 

Leaf-sbaped  airow-iwints  are  occasionally  mnch  wider  than  the  pre- 
ceding specimen,  and,  of  conrse,  also  longer.  Figure  103  represents  a 
large  jasper  arrow-point  of  this  pattern,  which  is  not,  however,  as 
smoothly  chipped  as  either  of  the  preceding  nor  as  regularly  oval  in  its 
outlines.    It  may  be,  however,  an  unfinished  specimen. 

Leaf  shaped  arrow-points  of  this  pattern  of  the  softer  minerals,  as 
slate,  are  not  common,  althongh  the  lanoe-head,  of  slate,  is  only  an 
exaggerated  arrow-head  of  this  pattern. 

Figure  101  represents  a  fine  pale-yellow  jasper  form  of  arrow-point, 
foaud  scantily  in  New  Jersey,  bat  more  abundantly  in  the  Western 
States.  It  is  noticeable,  particalarly,  that  the  edges  are  at  an  angle 
with  the  point,  giving  it  a  twist,  which  gradually  disappears  as  tlie 
edges  reach  the  barbs.  This  peculiarity  is  even  more  marked  in  some 
specimens  that  we  have  seen,  but  which  unfortunately  were  broken. 
Messrs.  Squier  and  Davis,  in  their  brief  notice  of  arrow-heads,*  say, 
"  Some  are  so  chipped  that  the  Hue  of  their  edges  forms  a  large  angle 
with  their  planes,  as  if  to  give  them  a  revolving  or  tearing  motion."  This 
twisted  condition  of  the  edges  in  figure  101  is  sufficient  to  produce  this 
motion,  as  we  have  tested.  Of  course,  the  feathering  at  the  base  of  the 
shaft  can  be  so  arranged  as  to  help  this  revolving  motion,  and  it  prob- 
ably was  so  fixed  by  the  Indian.  Whether  or  not  this  "  tearing"  mo- 
tion woald  make  a  more  fatal  wonnd  or  not  is  a  question ;  for  certainly 
the  arroiv-point  itself  would  not  penetrate  as  deeply. 

Of  the  speoimeus  of  this  pattern  found  in  New  Jersey,  all  have  been 
smaller,  bat  otherwise  were  as  well-marked  twisted  arrow-points.  The 
specimen  figured  was  picked  up  in  a  field  in  Indiana,  and  is  illustrated 
in  preference  to  a  :New  Jersey  example  only  because  it  is  in  perfect 
condition. 

Figure  103  represents  a  peculiar  form  of  arrow-point,  the  shark-tooth 
pattern.  This  specimen  is  not  a  chance  chipping  or  the  mere  whim  of 
the  arrow-maker,  bat  is  a  copy  ia  stone  of  a  recent  shark's  tooth,  snch 
as  was  not  unfrequeutly  used  by  the  Indians  along  the  sea-shore.  We 
have  also  met  wich  fossil  ehark-teeth  in  graves,  that  when  buried  were 
probably  attached,  aa  arrow-heads,  to  shafts.  Figure  105  is  carefully 
chipped  from  a  fiake  of  black  hornstone,  is  sharply  edged,  and  has  an 
acutely -chipped  point.  The  base  is  somewhat  thicker,  but  is  welt  chipped 
also ;  one  side,  or  barb,  being  more  slender  and  pointed  than  the  other. 
We  have  seen  more  than  twenty  of  these  arrow-points  all  agreeing  with 
the  one  figured  in  every  important  feature. 

Figure  106  represents  a  quadrangular  stemmed  arrow-point,  that  is 

unique,  so  far  as  our  experience  extends.    If  we  take  the  little  projeo- 

tioQ  as  a  stem,  we  find  the  sharp  point  to  be  directly  opposite,  and  held 

or  viewed  in  this  position  {as  figured)  the  specimen  appears  as  a  stemmed 

■  Adc.  Mon.  MUs.  TaUey,  p.  312. 
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triaogolar  arrow-point,  with  a  broad  wing-like  projection  upoa  one 
Bide.  It  is  not  an  an&uished  apecimeQ.  Tbe  "wing"  is  finely  and 
evenly  chipped,  with  its  edges  as  sharp  as  are  any  other  of  the  edges  of 
the  Bpeoimen.  What  object  there  may  have  been  in  snch  a  shaped 
arrow-point,  wecaooot  imagine. 

Fignre  107  repi'eseuts  a  very  pretty  form  of  arrow-point,  with  which 
we  will  conclude  this  portion  of  oar  eulyect.  It  is  carefully  chipped 
from  yellowish-brown  jasper,  and  is  noticeable  particalarly  for  the  ex- 
aggerated  barb,  which  is  considerably  larger  than  the  main  body  of  the 
specimen.  An  examination  of  the  reverse  ^ide  of  the  base  of  this 
arrow-point  shows  that  there  has  never  been  a  second  barb,  bnt  that  the 
specimen  is  now  as  originally  chipped.  The  barb,  once  beneath  the  skia 
of  an  animal,  would  be  difficult  to  extract,  and  would  make  an  ugly 
woond ;  but  how  such  an  arrow-head  was  attached  to  the  shaft  is  not 
clear. 

Before  conclndiDg  this  snbject  of  arrow-heads,  we  would  call  atten- 
tion to  certain  large  stones  found  on  known  sites  of  Indian  villages^ 
which  are  called  "  anviU  "  for  want  of  a  more  correct  designation.  Dr. 
T.  S.  Stevens,  of  Trenton,  N.  J.,  to  whom  we  are  indebted  for  many 
favors,  has  called  our  attention  to  one  such  "  anvil."  The  atone  in 
qnestion  is  about  twenty  inches  in  height,  has  an  hour-glass  contrac- 
tion at  tbe  middle,  and  has  a  level  circular  surface  at  either  end  of  ' 
about  nine  inches  in  diameter.  Where  contracted  at  tbe  middle,  it 
meaanrea  about  five  or  six  inches  in  diameter.  Sitting  on  the  ground, 
and  placing  it  before  us  between  the  legs,  we  found  the  present  shape  of 
the  stone  to  be  admirably  adapted  as  an  anvil,  or  "  bench."  Thus 
postured,  one  could  easily  imagine  himaelf  a  prehistoric  arrow-maker, 
resting  one  surface  of  a  blade  of  jasper  upon  the  upper  face  of  the  an- 
vil, and  striking  off  the  flakes,  that  a  subsequent  laborious  chipping 
would  transform  into  such  delicate  arrow-heads  as  many  we  have  figured. 
Wbether  snch  an  anvil  as  this  was  shaped  from  a  globular  bowlder  or 
not  is  a  difficult  question  to  decide;  bnt,  judging  from  the  mineralogi- 
cal  character  of  tbe  implement,  we  think  that  it  originally  bore  some 
resemblance  to  its  present  shape,  and  was  afterward  chipped  to  per- 
fect tbe  uniformity  of  its  hour-glass  contraction.  Mr.  Schoolcraft  has 
xlescribed  the  method  of  arrow-head  making  without  the  aid  of  an  an- 
vil, and  it  may  be  that  the  stone  we  have  described  was  not  nsed  in 
resting  tbe  block  upon  it  when  broken  in  flakes,  but  as  a  bench  for  the 
later  diipping,  or  in  finishing  arrow  and  spear  points. 

There  is  nothing  that  adds  ao  much  to  the  interest  of  arrow-heads, 
and  indeed  to  that  of  the  other  stone  implements  of  a  country,  as  tbe 
results  of  their  comparison  with  stone  implements  of  other  and  distant 
portions  of  the  globe.  Mr.  Evans's  interesting  volnme  on  the  stone  im- 
plements of  Great  firitain  gives  us  an  excellent  opportunity  to  make 
such  comparisons  with  the  English  specimens,  the  work  being  profusely 
and  admirably  illustrated.    This  comparisoa  is  made  at  tbe  condosion 
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of  the  chapter,  and  is,  of  itself,  mote  iostrncUve  and  interesting  than 
any  commeatB  can  be  as  to  the  weapons  themselves,  aDassociateil  vith 
the  thought  of  their  cosmopolitan  character.  As  will  be  noticed,  we 
have  drawn  entirely  from  Lnbbock  and  Nilsson  for  examples  of  identical 
forms  of  European  and  American  stone  implements  in  tbOypreceding 
pages  of  this  chapter.  We  have  read  nvilh  particnlar  interest  Mr.  Evans's 
exhanstive  chapter  npOD  arrow-heads,  and  are  snrprised  to  find  that 
nearly  everything  that  he  figures  under  that  head  occurs  in  New  Jer- 
sey, while  we  believe  some  of  the  forms  given  by  us  are  not  known  to 
British  archffiologists. 

We  must,  however,  be  allowed  to  express  onr  dissent  irom  some  of  Mr. 
Evans's  statements  concerning  North  American  arrow-heads.  He  re- 
marks,* "A  prevailing  type  in  North  America,  viz,  that  with  a  notch  at 
the  base  on  either  side,has  already  been  mentioned  more  than  once.  This 
form  shades  off  into  that  with  a  central  dove-tailed  tang,  sometimes  with 
well-developed  barbs.  Others,  again,  have  merely  a  central  tang,  with 
little  or  no  attempt  at  barbs.  The  triaognlarform,nsnally  but  little  exca- 
vated at  the  base,  is  also  common.  A  rare  form  tdrminatesin  asemicLrcular 
edge.  The  leaf  shaped  form  is  very  rare.  For  the  most  part,  the  chipping 
is  but  rough,  as  the  material,  which  is  usually  chert,  bomstone,  or  even 
quartz,  does  not  readily  lend  itself  to  fine  work."  With  very  much  of  this 
paragraph  we  do  not  agree.  For  instance,  the  arrow-point  "  with  a  notch 
at  the  base  on  either  side,"  although  prevailing  thronghoat  North  Ameri- 
ca, is  not  more  abnodantly  met  with  than  many  other  totally  distinct 
patterns.  A  large  series  of  the  triangnlar  arrow-points  show  a  fair  pro- 
portion of  those  that  have  a  deeply  concave  base;  and  some  that  have  a 
convex  base,  passing  thereby  into  the  leaf-shaped  pattern.  Mr.  Evans 
most  unquestionably  errs  in  stating  that  the  leaf-shaped  form  is  very  rare. 
It  is  certainly  abundant  enough  in  New  Jersey  to  satisfy  any  collector; 
and  we  believe  the  same  can  be  said  of  every  other  of  our  Eastern 
States.  We  have  given  four  examples  of  the  leaf-shaped  form,  and 
could  have  added  many  more  bad  it  been  necessary  to  give  farther 
illustrations  of  a  form  that  necessarily  can  vary  but  Utile. 

Further,  we  think  Mr.  Evans  errs  in  asserting  that  "  for  the  most  part 
the  chipping  is  rongh."  We  do  not  fear  comparison  of  onr  New  Jersey 
specimens  with  similar  stone  implements  from  any  part  of  the  world; 
and  especially  are  our  quartz  arrow-poiuts  as  a  class  well  finished,  and 
this  mineral  ia  particularized  by  Mr.  Evans  as  one  reason  why  North 
American  arrow-points  are  rough. 

So  far  as  illustrations  of  European  and  those  of  other  countries  enable 
ns  to  determine,  we  have  found  within  a  radius  of  five  miles  of  Trenton, 
N.  J.,  every  form  of  arrow-point  that  has  been  discovered  aod  described 
by  foreign  arcbsealogists;  and  we  have  in  this  chapter  figured  twoor 
more  patterns  that  European  archeeologists  have  not  yet  collected ;  and 
•Locoit.,  p.  3G3. 
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tbe  same  lemarks  will  apply  to  the  subject  of  tbe  geoeial  finish  of  speci- 
mens. 

Several  of  the  specimens  flgnred  by  Mr.  Evans  are  identical  with  the 
hnnting-spears  and  barpoonpoiDts  described  in  Chapters  YII  and  YIII; 
and  these  two  forms,  that  appear  to  us  to  have  had  distinct  uses,  are 
called  hy  Mr.  Evans  "javelin -poiDts."  There  is  some  advantage  in 
stadylng  these  varioas  forms  of  stone  implements  here  in  New  Jersey, 
since  they  were  in  nse  down  to  historical  times,  and  the  writings  of  the 
travelers  who  visited  this  country  nearly  two  centuries  ago  throw  con- 
siderable light  upon  the  manner  of  their  manufacture  and  use.  If,  there- 
fore, the  same  implements  the  world  overbad  the  same  nee,  then  those  now 
found  Id  America,  which  were  tbe  latest  made  and  used,  shonld  decide  the 
names  and  pnrposesofall,  wherever  found.  A  careful  survey  ofa  very  large 
series  of  arrow-beads,  all  gathered  from  one  limited  locality,  has  con- 
vinced us  that  when  the  bow  was  first  brought  into  nse  in  this  Jneigfa- 
borhood,  the  art  of  arrow-point  making  was  unknown,  or  in  its  earliest 
infancy,  and  that  the  first  "fiiut"  heads  to  tbe  arrows  were  but  thin  fiakes 
of  slate,  and  possibly  of  jasper,  that  were  the  necessary  result  of  shaping 
out  tbe  rude  hatchets  that  primitive  man  mainly  depended  upon  as  a 
tool  and  weapon,  for  food  aud  defense.  Our  reason  for  thus  believing  is 
that,  as  a  rvle,  the  rudest,  least  symmetrical  arrow-heads  are  those  which 
show  the  greatest  degree  of  "  weathering,"  or  surface-decomposition. 
Very  many  of  these  rude  arrow-poiuts  are  now  of  the  consistency,  or 
thereabouts,  of  chalk,  except  in  the  middle,  where  the  mineral  is  bard, 
black,  and  flint-like.  Some  of  these  specimens  have  lost  nearly  all 
trace  of  their  original  sbape,  but,  being  softened  down  uni/orml!/,  by 
scraping  off  the  chalky  surface,  we  reproduce  on  a  smaller  scale  tbe 
original  outline  of  the  arrow-head.  It  can  be  set  down  as  a  rule  that 
"  rotten  "  arrow-points  are  rude,  and  uudecomposed  jasper  specimens 
are  elaborate.  Will  it  be  said  that  the  jasper  is  simply  not  decompos- 
ablef  If  so,  why  were  not  those  of  softer  stone,  beiug  so  much  more 
easily  worked,  made  into  tbe  iantastic  shapes  that  we  And  produced  in 
jasper  1    The  "  soft  ^  minerals  will  admit  of  it. 

"We  have  no  knowledge  of  the  origin  of  the  bow  and  arrow ;  but  we 
believe  it  to  have  originated  here,  and  many  years  subsequently  to  tbe 
first  appearance  of  those  rude  implements  we  have  described  in  the  sec- 
ond chapter  of  this  work.  As  it  originated  here,  so  did  it  elsewhere 
come  iuto  use;  the  same  surroundings  produced  the  same  result,  but  it 
is  useless  now  to  speculate  on  the  manDer  aud  time. 
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KNIVES. 


The  site  of  a  former  Indian  village,  of  which  there  are  maoy  in  Kew 
Jersey,  may  be  recogDized  aa  the  spot  of  a  once  basy  commiiDity,  by  the 
"mixed"  condition  of  the  relics  there  foand.  While  lately  searching 
throngh  such  a  heap  of  broken  tools  and  weapons,  a  carefnlly-chipped 
flint  (Fig.  lOS)  of  oval  ontline,  sharply  edged  at  every  portion  of  the 
circamfereuce,  was  found.  Although  not  a  novelty,  it  was  betterfiaished 
than  others  found  singly  in  the  fields. 

It  measures  three  and  one-quarter  inches  in  length,  and  one  inch  and 
seven-eighths  in  its  greatest  breadth.  One  side  is  stratgbter  and  mach 
more  finely  chipped  than  the  other,  and  has  a  sharper  edge.  The  coarser- 
chipped  side  evidently  was  not  intended  for  any  use.  A  glance  at  this 
implement  shows  that,  with  a  handle  at  the  back,  or  coarsely -chipped  «<?«, 
it  wonld  he  a  beautiful  "  scratier."  The  typical  scrapers  having  a  totally 
different  form,  however,  the  proper  designation  for  figure  108  would 
probably  be  a  knife. 

Figure  109  is  a  second  example  of  a  chipped>jasper  knife,  not  as  finely 
finished  as  fignre  108,  hut  evidently  identical  iu  character.  Such  a  speci- 
meu  might  at  first  seem  to  be  simply  a  rndely  blocked-oat  arrow-head, 
which  was  uabsequently  thrown  aside,  but  as  the  like  are  found  singly, 
scattered  over  a  large  portion  of  the  State,  and  are  not  very  similar  to 
the  rejected  specimens  so  abundant  where  an  arrow-maker  has  worked, 
it  cannot  be  doubted  that  they  are  finished  specimens. 

Figure  110  is  a  third  example  of  these  knives,  and  varies  but  little 
from  the  others,  except  in  being  somewhat  thicker,  and  having  the  two 
sides  more  uniform  than  usnal. 

To  what  cutting  purpose  such  knives  were  put  is  a  pertinent  qnes- 
tioD,  but  one  to  which  my  only  reply  is  that  I  do  not  know.  I  have 
experimented  with  them  to  some  extent  and  find  that  with  patience  they 
will  cot  a  green  twig,  and  even  flesh. 

Considering  savage  dexterity  with  flint,  fignre  108  appears  fitted  for 
use  as  a  scalping-knife,  though  we  have  never  met  with  any  fliut  imple- 
ment which  archfeologists  have  classed  as  knives  used  for  this  particular 
purpose. 

Figures  109  and  110  may  be  looked  npon  as  quite  serviceable  knives 
when  we  consider  the  skill  evinced  by  savages  in  using  flint  tools. 
Sir  John  Lubbock  states,*  quoting  Mx.  Galton,  that  the  dexterity 
with  which  the  savages  of  Southern  Africa  butcher  and  cut  up 
large  beasts  with  the  poorest  knives  is  really  extraordinary.  The 
Dammaras  bad  usually  nothing  but  bits  of  flattened  iron  lashed  to 
handles,  or  the  edges  of  their  fiat  spears.    Yet  with  these  imperfect  im- 

■Frehiat.  Times,  M  ed.,  p.  536. 
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plemeots  tbey  woald  cut  up  giraffes  aod  rhiooceroees,  on  wbicb,  even 
Titb  excelleut  knives  of  Europcau  mauufactare,  Mt.  Galton  bad  nmcb 
diflBcnIty  in  making  any  impression.  Otber  savage  tribes  readily  cot 
flesh  witb  pieces  of  sbell  or  of  bard  wood.  After  all,  some  of  tbese  jasper 
knives  are  not  mean  tools ;  and,  guided  by  the  same  skill,  we  doubt  not 
flesb  and  bide  would  yield  as  readily  to  the  specimens  we  have  figared 
as  to  the  "  bits  of  fliittened  iron  "  just  referred  to. 

Figures  111  and  112  represent  examples  of  long,  i]arrow,aDd  finely- 
edged  implements,  which  we  bave  called  knives.  Sncb  specimens,  which 
are  always  broken  squarely  off  at  one  end,  are  very  abnndant  in  some  lo- 
calities. We  have  experimented  somewbat  witb  tbem,and  are  of  tbeopin- 
ion  that  they  were  ased  as  "  fish-knives,"  being  very  well  adapted  to  scal- 
ing fish ;  moreover  tbey  bave  been  found  most  abundant  ou  the  shores 
of  the  larger  creeks  and  on  the  river-banks.  Tbey  are  usually  smooth, 
or  comparatively  so,  on  one  side,  and  roughly  chipped  and  ridged  upon 
tbe  other.  Both  sides  are  brought  to  a  cutting  edge,  and  the  sqaare  end 
is  also  chipped  to  an  edge.  Those  we  bave  fonnd  have  generally  been 
of  slate  and  minerals  of  like  character.  There  are  a  few,  however,  of 
jasper,  bat  tbey  do  not  vary  in  any  important  particular  from  tbe  two 
examples  flgnretl,  which  are  of  slate. 

Mr.  Evans  has  figured  two  specimens  of  "flint  "knives  from  Scotland, 
which  bear  a  marked  resemblance  to  those  here  given.*  The  Scottish 
ones  are  nsoally  worked  apon  both  faces,  and  have  but  a  single  edge 
sharpened  by  grinding.  Figures  111  and  112  differ  from  this  descrip* 
tion,  in  having  two  equally  well  defined  edges, "  chipped"  and  not  snb- 
sequently  ground.  The  "  bases"  of  tbe  specimens  figured  by  Mr.  Ev- 
ans seem  to  be  "  worked,"  while  oars  are  broken.  As  all  the  specimens 
of  this  style  of  knife  have  been  similarly  broken,  we  are  inclined  to 
think  it  intentional  rather  than  accidental.  Again,  a  careful  examination 
of  this  broken  end  shows  that  it  has  undergone  much  weathering,  and 
mnst  have  been  broken  very  long  ago,  if  not,  indeed,  when  the  knife 
was  mannfactnred.  This  form  of  knife-blade  seems  to  be  rare  in  Great 
Britain,  but  with  us  it  is  fully  as  abundant  as  are  the  more  elaborately 
chipped  jasper  specimens,  such  as  figures  108, 109,  and  110. 

Figure  113  represents  a  small  chipped  fragment  of  hdmstone,  in  itself 
a  completed  implement,  hut  of  exactly  what  kind,  it  is  difQcalt  to  de- 
termine. Itcombines  the  arrow-point,  knife,  and  tbe  " semi-Ianar flake" 
which  was  used  as  a  knife  in  Scandinavia.  Of  this  form,  also,  Mr.  Ev- 
anst  has  given  an  illustration  very  similar  to  oars  in  all  respects.  The 
English  specimen,  however,  is  one-fourth  longer.  Mr.  Evans  calls 
snch  specimens  "  trimmed  flakes,"  which  describes  precisely  what  the 
specimens  are ;  bat  as  their  use  was  "  to  cut,"  we  see  no  objectJon  to  class- 
ing them  aa  "  knives,^  especially  as  tbe  so-called  "  trimmed  flakes  "  and 
the  "  knives "  blend  so  gradually  that  no  line  of  demarcation  can  be 
drawn  between  them.  Although  much  ruder  and  smaller,  figure  113 
*  Aae.  BtoDe  Imp.  Oieat  Brit.,  p.  303. 
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bears  considerable  rcBemblance  to  certain  "  semi-lDnar  fanives"  figured  by 
NilssoD.*  These  Scandioavian  forms  are,  however,  usnally  of  a  tootbod 
or  serrated  edge,  aud  are  more  decidedly  carved  than  ia  the  case  with 
figure  113.  Although  such  specimens  have  not  yet  occurred,  we  donbt 
not  we  shall  be  able  to  find  knives  of  the  trae  semi-lunar  pattern  before 
tlie  SDpply  of  specimens  ia  exhaasted  in  the  localitjea  which  have 
yielded  so  bountiful  a  series  of  stoue  implements  of  the  various  types. 

The  chipped-jasper  knives,  figures  lOS-110,  vary  materially  from 
"flints"  that  have  been  designated  "knives"  by  Professor  Nilsson  and 
Sir  Jobn  Lubbock ;  still  we  think  they  are  true  knives.  One  consider- 
ation to  be  borne  in  mind  is,  that  there  was  scarcely  a  single  instrament 
which  was  confined  to  a  single  purpose;  and,  as  the  modern  pocket-knife 
is  frcquenUy  a  combination  of  tools,  so  the  chipped  jaspers  had  a  multi- 
plicity of  uses.  The  edge  being  the  prominent  cbaracteriatic  of  the 
specimens,  cutting  must  have  been  the  principal  design  in  the  making; 
therefore,  figures  108, 109, 110,  are  called  "knives." 

Commentiug  on  a  collection  of  Indian  stone  implements  forwarded  to 
him  by  the  writer,  from  this  neighborhood,  (Trenton,  N.  J.,)  Sir  John 
Lubbock  remarks:  "The  absence  of  fiakes  and  true  scrapers  surprises 
me.  Bow  do  yon  account  for  iti  Is  there  no  flint  in  the  netghbor- 
hoodl"  There  ia  no  flint  in  the  neighborhood,  and  as  jasper,  slate,  and 
sandstone  do  not  flake  off  as  readily  and  conveniently  as  fiint  proper, 
so  we  do  not  have  iu  that  abundance  characteristic  of  European  >'  finds," 
true  "fiakes"  and  "scrapers,"  such  as  may  have  been  fashioned  by 
almost  a  single  blow;  and  so,  too,  our  knives,  if  those  implements  which 
we  have  here  figured  are  snch,  hare  not  a  smooth  edge  as  is  produced 
by  a  single  plane  of  cleavage ;  nevei  theless,  they  wonld  surely  be  effect- 
ive for  most  of  the  purposes  to  which  a  knife  of  "flint"  could  be  used. 
As  we  have  noticed,  both  sides  have  the  surface  equally  chipped.  None 
that  we  have  seen  are  identical  with  the  semilunar  knife  found  in 
Sweden,  figured  by  Professor  Kilsson,t  but  some  few  approach  a  shape 
that  might  be  termed  aemi-lunar.  Occasionally  a  specimen  is  met  with 
that  is  concave  on  one  side  and  convex  on  the  other.  In  such  instance 
the  outer,  or  convex,  side  has  the  cutting  edge. 

Sir  John  Lubbock  has  figured}  an  Esquimaux  knife,  that  we  can  cer- 
tainly duplicate  without  difiiculty,  excepting  the  handle.    Comparison  of 
figure  113a  with  that  given  by  Sir  John  Lubbock,  aa  quoted  below, 
will  at  once  indicate  the  similarity,  if  not  identity,  of  .form.     Many  of 
the  more  elongated  leaf-shaped  arrows  which  bad  lost  their  points,  might 
have  been  thus  used,  by  placing  the  broken  end  iu  a  bone  handle,  and 
80  converting  the  base  and  sides  into  the  edges  of  a  (donble-cdged) 
knife-blade;  but,  besides  these,  we  have  occasionally  met  with  chipped 
jaspers  which  were  identical  with  Mr.  Lubbock's  figure  above  refen-ed  to. 
Instead  of  being  as  thin  and  as  nearly  flat  as  an  arrow-point,  they  had  a 
'  Btone  Age,  Eog.  ed.,  pi.  v,  figs.  87, 68,  H9. 
1  Stone  Age,  pi.  v.,  fig.  80,  Eog.  ed. 
'  tPrebiat.Timee,p.  490,at(-314. 


v,:.:;...C()(;it^le 


8T0NE  AGE  IN  NEW  JEEHET.  303 

'well-deflDed  middle  ridge  down  one  side,  and  were  flat  apon  the  other, 
tbns  ptesentiDg,  ia  section,  a  triangular  outline,  which  would  increase 
the  strength  very  mncb  over  an  ordioary  arrow-bead. 

Messrs.  Sqnier  aod  Davis*  assert  that  "knives  of  flint  and  obsidian 
have  been  taken  ft«tn  several  of  the  mounds ; "  and  one  figured  is  nearly 
(in  shape)  identical  with  an  accompanying  one  from  a  Scandinavian 
barrow.  We  have  not  met  with  any  of  this  pattern  in  New  Jersey,  which 
are,  according  to  Sqnier  and  Davis,  "not  less  than  six  inches  in  length 
{i.  e.,  some  of  them)  and  three-foorths  of  an  inch  in  breadth  j  others  are 
not  more  than  two  inches  long,  and  of  exceeding  delicacy.  Besides 
these,  and  constituting  a  mnch  larger  class,  are  found  cutting-imple- 
ments chipped  with  great  neatness,  so  as  to  produce  as  clear  and  smooth 
a  cutting-edge  as  practicable."  These  latter,  in  being  "  chipped,"  ap- 
proach our  New  Jersey  specimens,  and  we  doubt  not  the  other  pattern, 
if  it  does  not  tunc  exist  in  some  of  the  large  private  collections  in  the 
State,  win  yet  be  found.  Obsidian,  ia  the  shape  of  arrow-points,  bat 
always  broken,  has  been  picked  up  in  New  Jersey. 

Chapter  XI. 

8EIHNING-ENITE3. 

When  it  is  remembered  that  the  primitive  people  whose  stone  imple- 
ments we  have  been  describing  were  perhaps  wholly  dependent  upon 
the  skins  of  the  animals  captured  in  the  chase,  not  only  for  clothing  but 
for  shelter,  it  is  not  strange  that  mnch  care  was  exercised  in  fashioning 
and  finishing  implements  for  detaching  the  skin  from  the  carcass  and 
for  its  subsequent  preparation  for  domestic  use.  We  are  prepared, 
therefore,  to  find  in  skinning-kuives  and  iu  scrapers,  to  be  separately  con> 
sidered,  stone  tools  that  have  been  elaborately  worked  out  from  the 
most  desirable  minerals. 

Wherever  there  is  nnqne!>tionably  the  site  of  a  village  or  town  of  the 
aborigines,  there  will  we  find  specimens,  sometimes  many,  of  carefully- 
polished  stone  implements,  having  a  well-defined  cutting-edge;  these 
we  have  called  skinning- kni  ves ;  a  designation  embracing  the  whole 
ground  of  use  to  which  they  were  put  by  the  race  of  men  who  made 
them. 

Figure  114  represents  a  very  fine  example  of  skinning-knife  plowed  np 
in  a  field  bordering  the  Crosswicks  Greek,  Burlington  County,  New  Jersey. 
This  polished  implement  is  made  from  a  large  pebble  of  yellowish  sand 
stojie,  of  such  fine-grained  cousistency  as  to  be  capable  of  the  high  pol- 
ish which  is  still  to  be  seen  in  one  or  two  places  on  the  specimen  in 
question.  This  skinninghnile  measures  six  inches  in  length  at  the 
thick  back,  but  the  blade,  or  cutting-edge,  starting  at  an  acute  angle 
with  the  ridge-like  back,  makes  a  gentle,  perfect  curve,  which,  at  the  mid- 
dle of  the  specimen,  is  but  one  inch  and  a  half  distant  from  the  lower 
•  Ano.  MoQ.  Misa.  VaUey,  p.  210,  fig.  105— (No.  2.) 
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mai^Q  of  the  back.  Tbe  back  itaelf  is  bat  seven-sixteenths  of  an  ioch 
in  thickness,  and  tapers  to  a  blant  point  at  the  ends.  The  blade  is 
only  one-fonrth  of  an  inch  thick  where  it  joins  the  back,  and  from  theace 
tapers  to  a  very  fine  and  really  sharp  edge.  The  edge  is  aniformly 
sharp  thronghoat  its  whole  extent  Taken  as  a  vhole,  it  is  tbe  best 
example  of  a  sbinning-knife  we  have  met  with,  and  its  shape  indioatee 
its  nse  as  nnqaestionably  as  docs  the  most  symmetrical  arrow-point  sog* 
gest  tbe  nse  of  the  bow. 

Althongh  centnries  have  elapsed  since  its  last  nse,  it  is  still  available 
for  separating  animal  skins  from  the  carcass,  and  comparatirdy  little 
vas  gained  in  sabstitnting  for  it  a  metallic  knife.  It  is  the  only  speci- 
men  of  this  pattern  we  have  fonnd ;  not  even  fragments  referable 
to  this  form  have  been  gathered  among  the  thoasands  of  relics  fonnd  in 
the  same  neighborhood. 

Squier  and  Davis  figure'  a  cutting-instrument  somewhat  like  the  pre- 
ceding in  general  appearance,  and  remark :  "  A  variety  is  occasionally 
fonnd  in  the  Eastern  States,  of  which  figure  170  is  an  example.  Tbey 
are  sometimes  composed  of  slate,  and  are  of  varions  sizes,  often  meas- 
uring five  or  six  iuohes  in  length.  They  ore  very  well  adapted  for  flay- 
ing animals  and  for  other  analogons  purposes." 

Figure  115  is  a  remarkably  pretty  example  of  a  skioning-knife  of 
totally  different  shape  and  character,  being  a  long,  slender  stone,  edged 
at  one  end,  instead  ot  on  the  margin  of  one  of  its  longer  sides.  Tbe 
iltnstratiou  will  convey  a  better  idea  of  the  specimen  itself  than  can  any 
description.  Tbe  spedmeo  is  a  homstone  pebble,  beautifully  polished 
over  tbe  greater  portion  of  its  surface.  One  end  is  blant,  as  tbongh 
abruptly  broken  off,  but  is  now  equally  well  polished  with  any  of  the 
other  parts.  From  this  blunt  end,  tbe  width  of  the  specimen  graduidly 
increases,  with  about  a  corresponding  decrease  in  thebreadth  or  thickness 
for  the  distance  of  an  inch,  when  the  width  decreases  by  a  beaatiful  onrre 
more  marked  upon  the  upper  margin,  which  margin  becomes  the  edge 
at  Ibe  descent  of  the  curve,  continning  so  until  it  joins  tbe  straighter 
portion  of  the  lower  outline  of  the  specimen.  The  blade,  or  edged  end 
of  the  knife,  is  slightly  bent,  or,  at  least,  bag  that  appearance,  from  the 
edge  not  being  in  a  line  with  the  middle  of  the  thickest  portion  of  tbe 
implement.  If  the  specimen  is  held  with  tbe  straighter  side  {lower  sid«, 
in  our  description)  up,  then  the  blade  is  bent  to  the  right  and  has  just 
the  proper  "  twist"  to  most  readily  separat«  the  skin  from  the  mnsclea. 
On  experimenting  with  this  knife,  in  skinning  a  lamb,  we  fonnd  that  when 
once  an  incision  was  made  in  the  skin,  tbe  detaching,  by  breaking 
away  the  thin  connective  tissue,  was  easily  done,  but  that  the  edge  was 
uot  sufficiently  sharp  to  cut  a  tendon  or  the  skin  itself.  When  nsed  in 
deer-skinning,  by  the  Indians,  no  doubt  the  flint-knife  was  brought  into 
play  in  incising,  as,  in  onr  experiments  with  this  knife,  we  found  that 

■  Ado.  Mon.  ITua.  YalUf ,  p.  215,  fig.  107. 
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tbe  implement  flgnred  in  108  wnnld  cut  tbe  tendons  of  a  lamb,  and  also 
the  skin,  bnt  not  with  as  clean  an  incision  as  was  desirable. 

Figure  116  representsa  comparatiTely  commoD  style  of  skinuingkuife, 
made  ttota  a  piece  of  serpentine,  pecked  to  a  blunt  point  at  the  buck, 
and  from  aboat  the  middle  of  tbe  implement  to  tbe  edge  is  very  smootliiy 
polished.  Tbespecimen  measures  a  little  less  than  threeiuchesin  length, 
and  two  inches  in  width  along  tbe  cntting-edge,  and  is  a  very  good  aver- 
age specimen  of  this  class  of  implements.  It  approaches  in  general 
character  the  cylindrical  hand  axes  with  pointed  butt,  but  is  considerably 
flatter  and  somewhat  broader.  It  does  not  appear  as  well  adapted  tO' 
skinning  as  does  either  of  the  preceeding  examples. 

Figures  117  and  118  represent  two  more  skinning-koives,  one  from 
New  Jersey,  figure  118,  and  the  other  from  Indiana,  figure  117. 

Figure  117  is  a  better  specimen  than  tbe  other,  inasmuch  as  it  is 
thinner,  and  originally  bad  a  better  edge.  It  is  of  very  compact  stone, 
similar  to  serpentine,  hut  not  exactly  like  this  mineral  as  found  in  New 
Jersey.  Figure  118  is  also  of  a  very  compact  mineral,  approaching 
porphyry,  bat  very  heavy,  as  though  largely  charged  with  iron.  It  has 
been  carefully  polished  over  its  whole  surface,  to  accomplish  wliicb, 
considering  the  mineralogical  character  of  the  specimen,  must  have  cost 
much  labor.  The  specimen  measures  jnst  three  inches  in  length  by  one 
inch  and  three-quarters  in  width,  along  tbe  cutting-edge.  As  figure  116 
approaches  the  cylindrical,  iHiinted  band-ases,  so  does  this  spetsimen 
come  near  the  square-ended,  ungrooved  axes,  of  which  figures  have 
been  given.  Snch  skinning-knives  as  these  appear  to  be  common  over 
tbe  whole  territory  of  tbe  United  States.  We  have  seen  them  from 
nearly  every  State  in  tbe  Union.  Messrs.  Squier  and  Davis*  give  illus- 
trations of  two  snch  specimens,  differing  only  in  mineral,  and  remark: 
"There  is  another  variety  (besides  knives  proper)  of  cutting  instrument, 
which  it  may  not  be  oat  of  place  to  notice  here.  These  consist  of  bard, 
compact  minerals,  worked  into  a  chisel-shape.  Some  have  a  very  sharp, 
smooth  edge,  and  form  quite  a  good  snbstitote  for  metal.  Engravings 
of  two,  of  full  size,  (both  are  much  smaller  than  our  specimens  of  a 
similar  shape,  i.  e.,  figures  117  and  11 8,)  are  herewith  presented.  They  are 
formed  of  very  compact  nodules  of  brown  hematite,  which  have  been 
ground  into  form  and  polished  with  great  labor.  They  faave  a  snb- 
metallic  luster,  and  very  nearly  the  specific  gravity  of  iron.  A  file  pro- 
duces a  scarcely  perceptible  impression  a\ion  their  rounded  surfaces." 
We  have,  as  yet,  not  collected  any  specimens  of  these  skinning-knives  or 
other  implements  made  from  nodules  of  known  hematite,  although  this 
mineral  is  abnndant  in  the  northern  portion  of  Kew  Jersey,  but  proba- 
bly there  are  specimens  in  collections  made  in  that  section  of  tbe  State, 
not  only  of  knives,  bnt  of  grooved  axes,  and  other  of  tbe  larger  imple- 
ments of  stone.  Figure  119  is  a  rude  skinning- knife,  ground  down  from 
a  globular  porphyry  pebble,  and,  considering  its  thickness  at  the  com- 

*  Ado.  Hod.  MIm.  Valley,  p.  315,  fig.  106. 
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mencemoDt  of  the  polisbed  sarfaces,  one  ioch  and  tliree-eigliths,  the 
labor  npoD  it  must  have  been  eoormous.  We  liave,  elsewhere,*  called 
this  specimen  ao  ax,  bat  on  comparing  it  with  a  large  aeries  of  nn- 
donbted  BkinniDg-kuires,  we  are  induced  to  place  it  with  them  ;  and, 
indeed,  it  may  be  that  two  other  of  the  smaller  nngrooved  axes,  which 
we  have  figured,  shonid  really  be  included  in  this  chapter  rather  than 
under  their  present  beading ;  but  nowhere  in  the  range  of  stone  imple- 
ments is  it  harder  to  draw  the  dividing-line  eatislactorily  than  between 
axes  proper  and  true  skinning-knives. 

Figure  120  represents  the  smaller-sized  skinning-knivesfonnd  through- 
out the  length  and  breadth  of  the  laud.  Usually,  tliose  found  in  New 
Jersey  are  ground  into  form  from  a  homstone  or  porphyry  pebble,  and 
polished.  The  specimen  in  the  flgore  has  been  pecked  into  shape  from 
a  fragment  of  serpentine,  and  subsequently  highly  polisbed  on  the  sides. 
The  cntting-edge  is  very  good.  It  is  very  nearly  equal  in  size  to  the 
smaller  of  the  two  hematite  implements  figured  by  Messrs.  Sqnier  and 
Davis,  and  referred  to  in  onr  description  of  figures  117  and  118,  bnt 
somewhat  more  irregular  in  outline.  Polished  skinuiug-stones  as  small 
as  figure  120  are  as  useful  for  the  larger  mammals  as  are  those  given 
in  figures  114  and  118,  and  we  do  not  understand  why  there  should  bo 
such  a  variation  in  size,  unless,  iu  their  making,  stones  of  suitable 
shape  were  selected  irrespective  of  size,  and  an  edge,  the  length  of  which 
was  decided  by  the  original  breadth  of  the  stone,  was  given  to  them. 

In  the  collection  of  M.  Newbold,  esq.,  of  Burlington  County,  New  Jer- 
sey, to  which  we  have  frequently  referred,  there  is  a  fine  series  of  ekin- 
ning-kniveB,  all  gathered  fh>m  the  immediate  neighborhood.  Thelargest, 
we  should  unquestionably  class  as  a  hand-az,  as  its  length,  nine  inches, 
renders  it  too  unwieldy  for  skinning-purposes, but  it  stands  at  the  head 
of  a  series  which  lessens  in  length  very  gradually  down^to  two  highly 
polished  specimens  scarcely  two  inches  in  total  length.  By  placing  these 
specimens  in  a  row,  it  is  difficult  to  decide  where  the  ax  ceases  and  the 
knife  begins. 

The  smallest  specimens  of  Mr.  Newbold's  collection  are  flat,  sharply- 
pointed  triangles,  very  highly  polished,  and,  altogether,  exhibit  far 
more  work  than  any  we  have  figured,  excepting,  i>088ibly,  figure  115. 
The  object  of  this  sharply-pointed  end  is  not  easily  determined.  Cer- 
tainly it  does  not  render  the  implement  any  more  "  handy"  in  the  oper- 
ation of  skinning,  and  is  not  likely  to  have  been  needed  to  puncture  the 
hide,  especially  as  great  care  was  taken  to  preserve  the  skin  as  entu« 
as  possible. 

The  skioning-knives  fn  the  above-mentioned  collection  are  made  of 
porphyry,  serpentine,  and  homstone,  the  m^ority  being  of  the  first- 
named  mineral,  and  those  &om  the  other  two  materials  are  about  the 
same  in  number. 

The  skinuing-kniv^  which  we  have  figured,  as  well  as  those  referred  to 
■  Ameriotm  H*timliat,  toL  vi. 
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in  collections  other  than  our  own,  vary  considerably  iu  ontliae,  though 
bat  little  In  general  fiuisb,  aod  may  all  be  described  as  polished  i)6b- 
bles,  with  some  portion  of  the  rim  brought  to  a  cuttiDg-edge.  It  has 
also  been  shown  that  these  and  the  hand-axes,  or  those  without  &  groove, 
have  many  features  in  common,  and,  indeed,  that  they  (the  skinoiug- 
kaives  and  hand-axes  witboat  grooves)  aie  identical,  except  in  size; 
bat  wbetber  some  of  the  specimens  are  classed  as  the  one  or  the  other 
implement  depends  mnch  apon  the  fancy  of  the  collector. 

We  now  propose  calling  attention  to  the  apparent  identity  of  the 
more  common  forms  of  skiDDiag-knives  and  of  some  of  the  smaller 
band-axes  with  the  class  of  stone  implements  known  to  European  orchie- 
ologists  as  "  polished  celts." 

Mr.  Evans*  says:  "The  general  form  of  stone  celts  is  •  •  •  * 
nsnally  that  of  more  or  less  flat  blades,  approaching  an  oval  in  section, 
vitb  the  sides  more  or  less  straight,  and  one  end  broader  and  also 
sharper  than  the  other.  In  length  tbey  vary  from  about  two  inches  to 
as  much  as  sixteen  incbes." 

It  will  be  seen  from  this  description  of  "  celts,"  as  a  class,  that  the 
specimens  represented  by  fignrea  116,  117, 118,  would  be  c^Ied  in  Eng- 
land *' celts,"  as  woold  also  all  the  "hand-axes"  that  wo  have  figured. 
If,  therefore,  it  were  proper  to  separate  the  two  forms  in  America,  why 
sbonld  they  not  be  so  separated  when  studied  abroad  t  Is  it  not  prob- 
able that  these  implements,  being  identical  in  everything  except  the 
mineral  of  wbicb  tbey  are  made,  bad  identical  nsesi 

Some  of  the  illustrations  given  by  Mr.  Evans  of  polished  celts  are 
very  similar  to  those  we  have  given ;  and,  in  fact,  he  speaks  f  of  "  hema- 
tite celts  found  in  Sorth  America  of  much  the  same  size  and  form"  as 
those  occurring  in  Great  Britain  and  France. 

As  to  the  uses  to  which  our  "skinuing-knives"  and  the  European 
celts  were  put,  Mr.  Evans  remarks:  "They  were  used  chiefly  for  cut- 
ting donn  timber,  and  for  scooping  canoes  out  of  the  trntiks  of  forest 
trees;  for  dressing  posts  for  bats;  for  gmbbiug  up  roots  and  killing 
animals  for  food ;  for  preparing  fire-wood ;  for  scraping  the  flesb  from 
the  bones  when  eating;  and  for  various  other  purposes  iu  the  domestic 
arts.  But  tbey  were  also  employed  in  times  of  war  as  weapons  of 
offense  and  defense,  as  a  supplementary  kind  of  tomahawk;" 

We  see  here,  indeed,  a  wide  range  of  uses,  and  so  varied  are  tbey 
that  we  should  think  their  separation  might  easily  be  based  upon  such 
a  list  of  puiposes  for  which  these  implements  were  intended.  Surely  a 
"  celt "  a  foot  in  length,  perhaps,  available  for  cutting  dowu  trees,  would 
rather  be  in  the  way  than  nseful "  for  scraping  the  fiesb  from  bones  when 
eating,"  while  one  two  inches  in  length  would  scarcely  befitted  for  digging; 
np  roots  or  killing  animals  sufficiently  large  for  food;  yet  snch  celts 
occur,  and  are  moderately  well  adapted  to  skinning  animals  when  oucp 
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sm  inciBioQ  IB  fairly  made.  While  man;  specimeos  may  bave  Iiad 
varioas  uses,  certainly  the  extremes  ia  forms  canDot  be  confotmded ; 
and  oar  nngrooved  ases  or  trae  "celts"  on  the  one  hand  and  polished 
skinning-hnivea  on  the  other  are  well-marked  types  of  stooe  implemeDts 
that  are  properly  distingaisbed  by  names  suggested  by  their  probable 
nses,  DOtwithstanding  the  varying  forms  which  little  by  little  effect 
a  blending  of  the  two  types. 

Chapteb  XII. 


Among  the  very  nnmerons  "  flint"  specimens  of  Enrope  are  certaia 
mdely-cbipped  objects,  of  vBrioos  sizes,  which  have  received  the  oame 
of  "scrapers."  Of  these,  Sir  John  Lnbbock*  says:  "The  so-called 
*  scrapers'  are  obloDg  stones,  one  end  of  which  is  roaoded  and  bronght 
to  a  beveled  edge  by  a  series  of  small  blows.  One  aide  is  dat,  the  other 
or  outer  one  is  more  or  less  convex;  sometimes  they  have  a  short  handle, 
which  gives  them  very  mnch  the  appearance  of  a  spoon.  They  have 
been  fonnd  in  England,  France,  Deomark,  Ireland,  8vrit7'erlaQd,  and 
other  conntries.  They  vary  from  one  to  fonr  inches  in  length,  and  ftt>m 
half  an  Inch  to  two  inches  in  breadth.  •  •  •  Modern  specimens 
(Esquimaux)  are  in  fonn  identical  with  the  old  ones."  We  have  sard 
that  they  are  "  rudely  chipped,*^  and, judging  from  the  general  appear- 
ance, as  represented  in  the  illustrations,  they  nngnestionably  are ;  bat 
Uiis  is  very  far  from  being  the  case  with  the  Kew  Jersey  specimens.  As 
a  class,  they  are  as  well  chipped  and  as  uniform  in  shape  as  the  m^ority 
of  arrow-points.  They  usually  have  the  "short  handle"  mentioned 
by  Sir  John  Lubbock,  bat  are  not  commonly  as  spoon-like  in  appear- 
ance, being  similar  in  outline  to  the  "  sheaf  of  wheat,"  especially  if 
viewed  with  the  "  handle"  down.  They  vary  somewhat  from  this  typi- 
cal form  of  the  "  sheaf  of  wheat,"  however,  especially  in  the  character 
of  the  handle,  which  is  sometimes  pointed ;  and,  again,  there  are  other 
examples,  having  no  distinct  handle,  but  the  edge  of  the  scraper  is 
receded  from  at  a  gentle  slope,  making  the  complete  specimen  a  tri- 
angular flint,  with  the  peculiar  beveled  edge  which  characterizes  all 
such  implements  as  "  scrapers."  One  feature  of  the  European  scrapers 
is  having  one  side  flat  or  uniform,  the  result  of  the  breaking  away  of  a 
large  flake,  thus  giving  on  one  side  the  smooth  surface  of  a  single 
plane  of  cleavage.  We  have  all  our  specimens  chipped  upon  both  sides, 
unless  it  be  those  of  about  the  minimum  size,  which  appear  absolutely 
identical  with  the  European  specimens. 

Dnring  the  summer  of  1871, 1  forwarded  a  nnmber  of  "sheaf-of- wheat** 

scrapers  to  Sir  John  Lnbbock,  who  kindly  wrote  me,  concerning  them : 

"Hone  of  your  specimens  are  'true'  'scrapers,' according  to  our  ideas, 

nor  have  1  ever  seen  one  from  a  red-skin  area."    Since  then  we  have 

■  PtehiBtorio  Times,  3d  ed.,  p.  93. 
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gatbered  taaodreds  of  onr  scrapers;  and  of  one  of  the  smaller  ooes, 
smooth  npoD  one  side,  Mr.  Labbock  bas  written :  "  I  shoald  certainl; 
regard  it  as  a  scraper,"  Daring  the  preseot  sammer  I  forwarded  speci- 
mens of  the  scrapers  found  abont  Trenton,  N.  J.,  to  my  friend,  Mr.  Wm. 
A.  Baker,  of  Anbnrn,  K.  Y.,  and  of  one  of  them  he  writes :  "  The  small- 
est (black)  one  is,  in  everything  except  material,  an  exact  daplicate  ot 
my  Yorkshire  scrapers." 

Scrapers  vary,  in  the  minerals  from  which  they  are  made,  to  the  same 
extent  as  arrow-points;  bat  the  majority  (rf  them,  nnlike  arrow  points, 
are  of  hornstone,  chert,  jasper,  and  quartz.  Many,  however,  are  of 
slate  and  sandstone,  and  are  carefully  shaped,  but  have  not  the  same 
degree  of  finish  as  the  harder  minerals ;  bnt  it  may  be  possible  that  the 
slate  and  sandstone  specimens  were  originally  finished  with  the  same 
care,  bat  have  been  broken  in  the  rongh-and-tnmble  existence  to  which 
they  have  been  subjected  daring  the  past  two  centuries.  They  have  all 
softened  upon  the  surface  by  the  years  of  weathering,  and,  if  judged  by 
the  surface  only,  would  be  considered  much  more  friable  than  they 
really  are.  If  the  external  coatiug  of  rotten  stone  is  scraped  ofi',  the 
body  of  the  specimen  is  found  to  be  still  sufficiently  hard  to  turn  the 
edge  of  the  penknife. 

These  remarks  upon  the  sarfoce-decomiwsition  of  slate  and  sandstone 
relics  are,  of  coarse,  as  applicable  to  arrow^poiuts  of  these  materials  as 
to  scrapern.  To  what  extent  decomposition  is  indicative  of  age  cannot 
well  be  ascertained;  bnt  that  the  very  much  worn,  deeply  rotted,  and 
sometimes  scarcely  recognizable  relics  are  considerably  older  than  others 
of  identical  material,  but  hard  upon  the  surface,  there  can  be  little,  if 
any,  doubt 

Figure  121  represents  the  largest  scraper  in  onr  collection  and  one  of 
the  largest  that  we  have  seen.  It  is  of  slaty  rock,  andris  rudely 
chipped  on  both  sides,  quite  bard,and  in  color  very  dark.  The  whole  sur- 
face is  much  weather-worn,  and  is  of  a  grayish  hue,  similar  to  the  yel- 
low-gray Jersey  sand  in  which  it  has  been  lying  for  so  long  a  time. 
The  specimen  measures  a  fraction  over  four  inches  in  length  and  a  little 
more  than  two  and  one-half  inches  in  width.  The  handle  is  exactly  one 
inch  long,  and  one  inch  wide  at  the  end,  but  increases  a  little  in  width 
as  it  nears  the  body  of  the  specimen  itself.  The  scraping  end  is  rounded, 
and  equally  edged  with  the  sides.  There  is,  in  this  specimen,  no  bevel- 
ing of  the  front  edge,  as  is  the  rule  with  scrapers;  but  that  this  is  any- 
thing but  a  scraper  no  one  will  contend.  We  suppose  that  the  short 
handle  of  this  specimen  was  intended  to  be  inserted  in  a  bone  handle  ot 
greater  width  than  the  body  of  the  implement,  since  otherwise  such 
n  narrow  and  short  projection  would  only  be  in  the  way  in  asing  the 
specimen  as  an  ordinary  scraper. 

The  other  slate  scrapers  in  our  collection  are  all  of  the  true  "  sheafof- 
wheat"  pattern,  having  the  beveled  edge  at  the  front,  but  as  a  class  are 
thinner  than  those  made  from  other  materials.    As  slate  was  certainly 
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more  easily  worked  tban  jasper  or  quartz  and  cqaally  as  good  for  a 
BCraper,  we  cannot  imagiae  why  tfae  harder  minerals  sboald  have  beea 
nsed  so  much,  nnless  that  once  made  they  were  less  liable  to  he  broken — 
a  probability  which  would  seem  of  little  moment  when  we  reflect  upon 
the  little  wear  and  tear  on  a  stone  solely  nsed  in  scraping  the  sott  fat 
from  a  scarcely  harder  skin,  Sine-tenths  of  all  the  scmpers  we  have 
gathered,  however,  were  of  tbe  various  kinda  of  jasper  and  quartz. 
Wbile  our  alato  and  other  scrapers  vary  considerably  in  lengtb,  tbere  is 
not  this  variation  in  width,  and  several  io  onr  collection  are  fully  two- 
thirds  as  wide  as  flgnre  121,  bnt  less  than  half  its  length,  and  in  some 
cases  only  about  one-third  as  long. 

Scrapers  are  seldom  found  singly,  bat  axe  abnodaot  on  the  former 
sites  of  Indian  villages,  and  where  arrow>makers  bad  their  workshops. 

Witbont  making  any  distinction  between  true  scrapers  and  stretch* 
ing  implements,  as  suggested  by  Professor  Nilsson,*  we  proceed  to  the 
consideration  of  the  average  jasper  scrapers  as  we  have  fonud  them 
aboat  Trenton,  K  J. 

Fignres  122, 123,  and  121  are  excellent  specimens  of  the  pattern  we 
have  called  the  "  sheaf  of  wheat."  To  recognize  the  similarity  in  out- 
line, the  specimen  must  be  viewed  with  tbe  handle  dovm  and  not  as  here 
given,  which  is,  however,  tbe  true  position  of  the  scraper,  coasideriog 
its  use.  Two  of  these  specimens  have  the  beveled  edge ;  but  in  figure 
123  the  edge  is  equally  chipped  from  either  side,  which  fact  inclined  qs 
formerly  to  consider  this  a  blunt  arrow-head,f  but  more  careful  study 
with  au  enlarged  collection  makes  us  confident  that  we  were  for  the  time 
in  error.  We  have  seen  that  figure  121  was  so  chipped  at  the  edge,  and 
certainly  no  one  will  class  that  as  an  arrow-head.  Occasionally  the  butt- 
ends  of  tbe  scrapers  will  be  curved  and  give  the  specimen  much  the 
appearance  of  a  barbed  arrow-point,  the  tip  of  which  has  been  sqnarely 
broken  away.  In  many  specimens,  too,  tbe  blade  is  much  shorter  tban 
these  we  have  here  figured,  being  but  a  third  or  a  quarter  of  tbe  length 
of  tbe  handle,  Instead  of  equal  in  length  or  longer. 

Figure  125  is  a  well-cut  jasper  scraper,  with  a  narrower  front,  or  scrap- 
ing edge,  than  osual.  The  specimen  hears  a  general  resemblance  to 
Esquimaux  examples  that  we  have  met  with  and  have  also  seen  figured. 
Tbe  handle  does  not  join  the  body  of  the  implement  as  abruptly  as  in 
the  foar  preceding  figures. 

Fignre  126  is  a  beautifully  wrought  example  of  a  jasper  scraper,  hav- 
ing much  in  common  with  figure  125,  but  is  more  symmetrical.  The 
scraping  edge  is  broader  and  flatter,  and  is  beautifully  beveled  along 
tbe  whole  front,  bnt  the  object  has  an  ordinary  straight  or  cutting  edge 
along  tbe  sides.  Tbe  handle  is  about  one-third  of  tbe  total  length  of 
tbe8pecimen,andisneatlychipped  and  brought  to  a  sharp  edge  on  both 
sides  and  at  the  end. 

Itisseldom  that  we  see  a  chipped-jasperimplement  with  its  use  stamped 

*  StoDe  Age  in  Scuiid.,  p.  77.  t  Amet.  Nat.,  voL  vi. 
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Qpon  it  as  in  this  iostRDce  by  tbe  shape,  size,  and  maoner  of  SniBb. 
The  beveled  edge  is  very  marked,  being  sharp  on  one  side  and  blunt  on 
tbe  other,  so  that  with  the  sharp  edge  tbe  fat  may  be  removed,  the  skia 
being  softened  by  rubbing  with  the  rounded  edge— two  implements, 
really,  being  combined  in  tbe  one  stone. 

Figure  127  is  a  specimen  of  jasper  scraper  that  more  nearly  ap- 
proaches the  European  form  of  this  imptemeut.  It  is  smaller  than  the 
asnal  And  of  our  irew  Jersey  specimens.  The  scraping  edge  baa  been 
produced  by  a  single  flake  being  detached  from  one  side  along  tbe  whole 
width  of  the  specimen.  The  handle  is  a  short,  narrow,  steip-like  pro- 
jection, terminating  in  a  blunt  point. 

Figures  128  and  129  represent  two  forms  of  scrapers  possessing  many 
points  in  common  and  which  are  also  allied,  but  more  remotely,  to 
tbe  preceding  pattern.  These  two  specimens  were  classed  as  arrow-heads 
in  our  paper  in  the  American  Naturalist ;  but,  as  with  the  scraper  previ- 
ously called  a  blunt  arrow-point,  so  with  these,  additional  specimens 
rendered  their  pecnliar  forms  intelligible.  They  are  nnqnestionably 
scrapers.  Why  they  should  be  so  shaped  is  not  known ;  but  we  were 
Dot  a  little  astonished  to  find,  during  the  present  summer,  other  speci- 
mens exactly  like  tbe  two  figured,  and  varying  among  themselves  just 
as  these  vary.  Both  figures,  128  and  129,  have  had  very  good  points 
at  the  ends  of  the  handles,  and  the  additional  specimens  of  these  pat- 
terns are  even  better  pointed.  Tbe  chipped  beveled  base,  however,  of 
these  supposed  arrow-points  furnishes  a  clew  to  their  true  character,  and 
tbe  additional  examples,  gennine  duplicates  of  tbe  preceding  figures,  are 
as  evidently  scrapers  as  any  specimens  we  have  figured.  The  only  spe- 
cimens we  have  met  with  have  been  gathered  froip  a  single  field,  and 
were  associated  with  tbe  common  style  of  this  Implement,  with  arrow- 
poiuts,  &C. 

Figure  130  is  a  most  interesting  example  of  jasper  scraper,  having  all 
the  pecntiarities  of  onr  sheaf-of-wheat  pattern  j  it  is,  however,  exag- 
gerated, and  the  stem  or  handle,  instead  of  being  straight-,  has  side 
projections,  which  make  tbe  specimen,  when  viewed  upside  down,  a 
blunt,  deeply  notched,  stemmed  arrow-point.  Its  true  character,  how- 
ever, is  that  of  a  scraper,  inasmuch  as  the  edge  is  very  carefully  bev- 
eled, which  would  not  be  the  case  were  it  intended  as  a  blunt  point  for 
an  arrow.  The  object  of  the  arrow-head-like  "  handle  "  is  not  at  all  clear. 
In  its  present  condition  it  does  not  ofi'er  a  good  hold  for  skin-scraping, 
and  to  attach  a  long  slender  shaft  like  that  of  an  arrow  to  it,  would  rea- 
der it  only  more  embarrassing  for  skin-dressing.  This  specimen,  figure 
130,  vas  found  in  Indiana,  and  forwarded  to  the  author  with  a  number 
of  others.  They  have  all  proved  interesting  for  purposes  of  comparison 
with  onr  :New  Jersey  specimens,  but  no  one  of  tbem  differed  in  any  im- 
portant particular  from  those  of  this  State.  We  have  seen  a  B'ew  Jer- 
sey scraper  similar  to  this,  except  in  being  a  little  larger;  bat  being 
broken  we  preferred  figuring  the  Indiana  example. 
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Figure  131  represeiits  a  beautifully  chipped  jaaper  scraper  of  the  tri- 
angular form,  and  is  the  smallest  specimen  we  have  met  with.  It  is  a 
little  less  than  one  inch  in  length,  and  almost  three-fourths  of  aji  inch 
in  breadth,  and  is,  therefore,  of  the  miaimam  size  according  to  8ir  John 
Ijubbock.  Altbongh  chipped  upon  both  sides,  as  is  the  rule  with  New 
Jersey  scrapers,  it  is  very  nearly  flat  upon  the  under  aide,  the  sloping 
from  the  middle  toward  the  edges  being  very  gradual.  The  fjroDt,or 
scraping  edge  is  carefully  chipped  at  about  right  angles  with  the  npper 
surface  of  the  specimen.  A  ridge  extends  along  the  upper  side  of  the 
whole  length  of  the  specimen,  and  from  it,  the  surface  slopes  uniformly 
to  the  edge.  The  object  in  fastening  a  handle  on  an  implement  so  small 
as  this,  the  use  of  which  is  supposed  to  have  been  that  of  scraping,  in 
rendering  skins  pliant  and  available  for  clothing,  does  not  appear,  unless 
it  was  osed  for  sliins  of  the  smallest  mammals. 

Mr.  Evans*  has  figured  no  example  of  a  scraper  that  is  equal  to  this, 
figure  131,  in  general  finish  and  workmauship,  and  only  one  that  is  as 
short.  His  specimen  is  broader,  however,  although  otherwise  it  bears 
much  resemblance  to  that  from  Sew  Jersey. 

Mr.  Evans,  in  his  most  interesting  chapterf  on  "scrapers,"  has  ad- 
vanced many  reasons  for  his  l>eliof  that  some  of  our  so-called  scrapers 
were  nsed  iu  producing  fire,  in  connection  with  pyrites,  remarking  of  the 
English  specimens,  "we  find  some  of  these  instruments  with  the  edge 
battered  and  bruised  to  such  an  extent  that  It  can  hardly  have  been  the 
result  of  scraping,  iu  the  ordinary  sense  of  the  word." 

We  have  many  scrapers  with  battered  edges,  and  of  a  quadrangular 
outline,  very  similar  in  general  appearance  to  the  modern  "stdke-a- 
lights,"  which  we  doubt  not  were  used,  as  Mr.  Evans  suggests.  Figure 
132  represents  such  k  specimen  of  "  scraper.**  It  is  of  vellow  jasper,  an 
inch  and  a  half  long,  an  inch  wide,  and  half  an  inch  thick  near  the 
middle  of  the  specimen.  The  front  edge  is  much  battered  and  has  every 
appearance  of  having  been  struck  against  a  mineral  as  hard  as  pyrites. 

Pyrites,  in  masses  of  various  sizes,  is  very  abundant  about  Tren- 
ton, N  J.,  where  these  Bhor£,  thick  scrapers  are  found.  It  occurs  in 
the  beds  of  clay  which  crop  out  of  the  hillsides  along  the  Kew  Jersey 
shore  of  the  Delaware,  being  there  attached  iu  large  masses  to  the  fossil 
trees  imbedded  iu  these  strata. 

In  closing  this  chapter,  an  illustration  is  given  of  a  slate  specimen,  fig- 
ure 133,  which  has  particularly  interested  me  from  the  very  marked  re- 
semblance it  has  to  a  specimen  of  scraper,  found  by  Sir  John  Lubhock 
at  Bourdeilles,  iu  the  South  of  France,  and  figured  the  natural  si2e  in 
Prehistoric  Times. }  Our  New  Jersey  specimen  is  identical  with  it  in 
length,  while  the  handle  is  immaterially  broader,  the  only  noticeable 
difference  being  that  our  specimen  is  chipped  upon  both  sides. 

There  is,  perhaps,  nothing  so  interesting  connected  with  tho  stndy  of 

*  Adc.  Siooe  Imps,  of  Qrent  Brtteio,  p.  377,  &g.  230. 
t  L  c,  pp.  SSO-386.  t  Sd  «d.,  p.  93,  Qg.  103. 
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tbe  ''Siot"  implements  of  Kew  Jersey  as  this  identity  in  ttie  more  im- 
portant  features  with  those  of  diHtant  coaotries.  We  have  seeo  this 
Bimilarity  in  the  axes  and  airow-heada;  and  now  in  the  scrapers,  we 
obtain  an  example  of  identity  in  a  specimen  from  the  South  of  France, 
and  one  from  Central  New  Jersey ;  the  former  has  existed  as  many  cen- 
tnries  as  tbe  latter  has  years,  and  yet  the  latter  must  be  more  than  two 
himdred  years  old. 

Chapter  XIII. 

HAMMEBS. 

There  are  occasionally  found  about  onr  fields,  slender  oval  stones  and 
some  of  more  irregular  shape,  with  grooves  entirely  around  them,  as 
in  one  pattern  of  axes,  which  stones  would  serve  as  good  axes  had  they 
a  cutting-edge.  Being  without  such  edge  their  use  as  hammers  is  un- 
gnestionable.  Sach  an  oval,  grooved  pebble  is  well  represented  in  fig- 
ures 133, 133a.  There  has  been  no  chipping  or  pecking  of  this  specimen 
other  than  was  necessary  to  produce  the  narrow,  shallow  groove,  to  bet- 
ter secure  the  handle.  This  hammer  is  seven  inches  in  length,  about 
three  inches  wide  in  the  middle,  and  tapers  quite  uniformly  to  the  some- 
what narrower  ends.  To  what  uses  sach  grooved  stones  were  put  it  is  not 
easy  to  determine.  In  this  instance  there  is  not  tbe  battered  appear- 
ance at  the  ends,  indicating  use  as  a  hammer  for  striking  other  stones, 
as  in  the  ends  of  chisels  and  gouges.  Very  probably  it  was  a  weapon,  as 
its  weight  and  size  certainly  do  not  snggest  any  heavy  mechanical  works, 
Boch  as  the  ancient  copper-mining,  where  immense  stone  mauls  were 
largely  need. 

Figure  134  represents  an  interesting  form  of  stone  hammer,  being 
peculiar  in  that  one  portion  has  been  t>ecked  into  sach  shape  as  to  an- 
swer as  a  handle,  instead  of  being  so  shaped  as  to  require  a  wooden  one. 
Probably  the  stone  originally  bore  some  resemblance  to  its  present  shape. 
There  has  been  a  mde  edge  chipped  upon  the  lower  margin  of  the  head 
of  this  hammer  of  about  one-qnarter  of  an  inch  in  width.  When  this 
specimen  was  first  described  by  ns,*  it  was  suggested  that  a  handle  had 
been  attached  to  tbe  present  stone  stem  or  handle ;  but  this  is  improb- 
able. Whether  it  was  used  as  a  weapon  or  a  domestic  tool  is  iudeter- 
minable.    This  is  the  only  ^t>ecimea  we  have  met  with  of  this  style. 

Figure  135  represents  the  more  nsnal  shape  and  size  of  these  stone 
hammers,  as  we  find  them  in  New  Jersey.  Of  course  occasional  speci- 
mens of  this  and  other  styles  occur  that  are  several  times  larger.  This 
specimen  is  exactly  five  inches  in  length.  It  was  originally  of  the  ordi- 
nary oval  outline  so  common  to  the  cobble-stones  of  the  river-bed,  and 
afterward  pecked  at  tbe  head  to  make  it  flatter.  It  has  a  very  shallow 
groove  pecked  irregnlarly  about  it ;  the  dressing  down  was  apparently 
more  with  a  view  to  obliterate  projecting  angles  than  to  secure  a  de- 

*  Amer.  Nat-,  toL  tI)  p.  158. 
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pression  or  groove  for  the  handle-fasteniDgB.  At  the  end  or  poiot  there 
is  a  small  pecked  surface  which  may  have  been  intended  to  prodace  a 
blunter  end,  or  cansed  by  hammering  npon  other  stones,  as  in  using  the 
chisel  or  gouge.  We  have  sometimes  thought  it  possible  that  such  ham- 
mers as  figure  135,  which  are  by  no  means  rare,  may  have  been  intended 
as  axes  at  first,  but  in  consequence  of  the  amoant  of  work  required,  or 
ftom  other  cause,  they  were  r^ected  by  tbe  implement-maker.  Were 
there  not  also  hammers  to  which  these  remarks  cannot  be  applied,  and 
tools  that  require  the  use  of  hammers  of  some  kind,  we  should  be  in- 
clined to  adopt  this  view  of  "unfinished  axes,"  especially  since,  at  that 
time,  as  now,  any  stone  of  suitable  weight  and  size,  and  conveniently 
manipnlated,  might  serve  as  a  hammer. 

Figure  136  represents  a  cobble-stone  hammer,  which  has  puzzled  os 
considerably.  There  is  a  well-defined  depression  extending  all  around 
the  stone  at  one  end,  but  it  is  bo  smooth,  and  uniform  in  color  with  the 
natural  surface  of  the  stone,  that  we  are  a  little  puzzled  to  determine 
whether  the  groove  is  natural,  or  whether  tbe  whole  surfiice  of  the  speci- 
men was  polished  or  worked.  That  the  stone  is  well  shaped  for  a  hammer 
ia  undoubted,  whether  it  be  a  chance  bowlder  or  not ;  also,  it  is  equally 
available  for  hammering  purposes,  with  or  without  a  handle,  not  being  too 
large  to  enable  one  to  secure  a  firm  grip  about  its  bead,  or  grooved  por- 
tion. There  is  no  indication  of  pecking  at  any  part  of  this  hammer, 
nor  does  ii  show  those  slight  inequalities  which  indicate  nse  against 
other  equally  hard  or  harder  stones.  This  specimen  was  fonnd  near 
Lambertville,  X.  J.,  and  waspresentedto  tbe  author  by  Mr.  William  Dean, 
of  that  place,  whose  interest  in  Indian  antiquities  has  resulted  in  preserv- 
ing many  valuable  specimens.  The  neighborhood  from  which  this  ham- 
mer came  is  qaite  rich  in  the  various  classes  of  relics,  and  the  fact  of  this 
specimen  being  found  associated  with  other  implements  is  largely  in 
favor  of  the  idea  that  it,  at  least,  was  in  nse  as  a  hammer  by  tbe  Indi- 
ans, even  if  it  was  not  grooved  by  them  in  the  manner  in  which  it  now 
appears. 

Figure  137  represents  a  very  handsome  form  of  stone  hammer,  fonnd 
near  the  Delaware  Eiver,  at  Scudder's  Falls — a  locality  quite  rich  in  the 
commoner  form  of  relics.  This  specimen,  kindly  lent  by  John  H. 
Scudder,  esq.,  of  Trenton,  K.  J.,  for  purposes  of  description  and  figur- 
ing, was  found  some  forty  years  ago,  and  has  been  nsed  as  a  nutcracker 
ever  since.  The  specimen  is  a  finely-grained  sandstone,  and  has  been 
carefully  worked  out  into  a  very  bandy  shape  for  hammering  purposes. 
It  measures  eight  and  one-quarter  inches  in  length,  about  fonr  of  which 
form  the  handle.  The  bead  of  the  hammer  is  quadrangular  in  outline; 
tbe  whole  outer  and  inferior  inner  lateral  outline  being  at  an  angle  of 
about  forty-five  degrees  with  the  line  of  the  handle.  Both  bead  and 
handle  have  anniform  thickness  of  two  inches.  There  are  now  but  few 
traces  of  tool-marks  npon  any  part  of  the  specimen,  the  inferior  outer 
angle  and  extremity  of  tbe  handle  alone  showing  a  roughness  of  the  but- 
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face  which  has  been  ao  produced.  It  is  probably  an  accidental  fractariog 
of  Ihe  cobble-stone  which  furnisbed  the  general  oatline  of  the  specimen 
as  it  DOW  exists,  and  that  the  aoeveD  surfaces  were  ground  down  to  make 
the  stone  available  as  a  hammer.  Bat  there  is  no  doubt  that  the 
aborigines  could  fracture  stones  into  pretty  mnch  the  shape  they  desired, 
as  will  be  seen  in  the  sculptured  animals'  heads,  which  were  first  broken 
aod  then  smoothed  down  to  correct  dimensions. 

The  ontline  drawing  given  above,  of  another  specimen  of  "  handled  " 
hammer  shows  a  decided  vanatlon  from  this  example  iu  that  the  handle 
was,  and  is,  cylindrical,  whereas  in  figure  137  the  handle  is  fiat,  pecked 
only  at  the  end,  and  smoothed  down  with  a  polishing-stone.  In  figure  137, 
also,  there  is  do  trace  of  an  edge ;  as  in  the  example  above  mentioned, 
there  is  nothing  but  blunt  hammer-head  surfaces  throughout.  This 
Bpecimen  may  have  been  used  as  a  weapon  for  close  combat;  but  if  ex* 
amined  in  connection  with  the  beantifnl  specimen  of  gouge  represented 
in  figure  139,  it  will  be  seen  that  one  supplements  the  other  admirably, 
and  that,  with  the  two,  charred  wood  could  be  easily  removed,  or  a 
"dug-ont"canoe  readily  made.  This  specimeu  of  hammer  bears  some  gen- 
eral resemblance  to  a  not  uncommon  form  of  pestle,  where  a  portion  of  the 
length  has  been  "  split,"  as  it  were,  giving  the  specimen  a  canoe-shaped 
handle  and  a  nearly  circular  head.  Such  a  specimen  is  always  rough 
on  the  extremity,  showing  that  it  was  used  aa  a  pestle,  the  blow  being 
struck  with  the  specimen  in  a  vertical  position,  and  not  as  a  hammer. 
We  give  a  figure  of  such  a  jtestle  in  chapter  xxiv. 

We  have  never  seen  perforated  hammers  of  the  general  shape  of 
figare  133  from  :New  Jersey,  except  in  one  instance,  where  a  fragment 
was  foond  that  much  resembled  such  a  perforated  stone  hammer  as 
Silsson  figures,"  and  of  which  he  remarks,  "  it  is  of  diorite,  and  of  a 
very  convenient  shape.  It  was  fonnd  in  a  bog  in  Scania,  and  fell  into 
the  hands  of  a  carpenter,  who  provided  it  with  a  handle  and  used  it  a 
long  time  in  bis  workshop  as  a  hammer."  The  New  Jersey  fragment 
was  not  as  elaborately  ridged  and  fluted,  bat  was  far  more  carefully 
shaped  than  any  perfect  ones  we  have  seen.  The  specimen,  however, 
was  too  fragmentary  to  determine  positively  whether  or  not  it  was  a 
hammer.  Inasmuch  as  we  have  so  many  specimens  of  carefully-drilled 
"  banner-stones,"  "  gorgets,"  and  some  stone  pipes,  it  appears  strange 
there  should  be  sach  an  absence  of  tools  that  have  been  drilled  for 
handles.  We  have  never  yet  seen  a  perfect  or  even  recognizable  frag- 
ment of  an  ax  or  hammer  sufBciently  large  to  be  usefol  as  a  tool,  that 
was  drilled  for  a  handle  instead  of  having  the  ordinary  groove. 

Stevenst  figures  a  stone  hammer  fonnd  in  Ireland,  not  materially  differ- 
ing from  figure  135,  to  which  we  refer  as  another  example  of  the  curious 
identity  of  the  specimens  of  stone-work  fonnd  in  distant  quarters  of  the 
globe.  We  have  not  collected  any  specimens  of  very  large  stone  mauls, 
■  Stone  Age,  pi.  viii,  flg.  172,  p.  69.  t  Flint  Chipe,  p.  557,  fig.  ISl. 
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aad  it  is  to  be  presumed  that  they  were  exclusively  used  for 
minlDg  purposea.  Dr.  Wilson  describes*  those  fonud  iu  the  copper- 
minJDg  regions  of  Lake  Superior,  as  "  water-worn  bowlders  of  green- 
stone or  porphyry,  roaglily  chipped  in  the  center,  so  as  to  admit 
of  their  being  secured  by  a  withe  aronud  them.  But  others  are 
well  finished,  with  a  single  or  double  groove  for  attaching  the 
handle  by  which  they  were  wielded.  They  weigh  from  ten  to  forty 
pounds."  It  will  be  noticed  here  that  hia  description  applies  also 
to  the  majority  of  the  specimens  we  have  fonnd  in  Sew  Jersey, 
where  probably  there  was  no  mining,  though  copper  occnrs  about  New 
Brunswick,  Middlesex  County,  New  Jersey,  and  the  enrface  lumps  of 
native  copper  were  eagerly  sought  for  and  utilized  by  the  Indians.  We 
do  not  remember  ever  having  met  with  a  stone  hammer  ezceeding  ten 
pounds  in  weight,  the  minimum  weight  of  the  stone  mauls  described 
by  Dr.  Wilson ;  but  they  may  occur,  however,  as  the  weight  of  the 
largest  grooved  ax  we  have  seen  was  twelve  pounds  lacking  two 
ouDces.t  The  hammers  fonnd  in  New  Jersey  arb  aanally  made  of  saod- 
stoue ;  bat  the  "  mauls,"  as  described  by  Dr.  Wilson,  ai-e  sometimes  of 
porphyry,  a  mineral  generally  used  for  fine  axes  and  "  skinning-knives," 
but  to  our  knowledge  not  at  all  for  hammers. 

Grooved  hammers, /i>r  mining  purposes,  are  described  by  Mr.  Evans  ;$ 
they  are  similar  to  many  of  the  snrfbce-found  hammers  of  New  Jersey, 
but  are  smaller  generally  than  the  Lake  Superior  "  mauls.** 

Chapteb  XIY. 

CntSELS  iHD  QOUOBS. 

Messrs.  Sqnier  aod  DaviR,§  in  describing  the  various  forms  of  stone  axes 
from  mounds,  as  well  as  from  elsewhere  throughout  the  United  States, 
remark  that  "the  form  of  these  relics  seems  to  have  been  determined 
eutirely  by  the  manner  in  which  they  were  designed  to  be  used.  Those 
iutended  for  deadening  trees,  or  as  war-ases,  have  grooves  for  the 
adjustment  of  haudlea  There  are  many  which  are  destitute  of  this 
feature,  and  which  were  probably  designed  for  chisels  or  gouges.'"  The 
specimens  of  "chisels"  figured,  however,  are  there  also  called,  and 
very  properly,  "hand-axes,"  and  are  identical  with  those  we  have 
figured  as  "celts."  No  true  chisel  or  gouge— and  they  are  different — 
is  illustrated  or,  we  believe,  referred  to.  The  implement  we  have  called 
a  "  chisel,**  is  an  elongated,  oval,  cobble-stone,  that  has  been  jtecked 
over  the  greater  portion  of  its  surface;  it  is  well  rounded  at  one  end,  and 
at  the  other  has  been  carefully  ground  to  a  sharp  cutting-edge.  The 
under  side  is  rounded,  very  uniform  throughout  the  whole  length,  and 
curved  toward  the  ends,  so  that,  while  lying  ou  that  side,  it  will  rock  to 
and  fro,  if  touched.   Two-thirds  of  the  upper  surface  have  been  smoothly 

*PrahiHt.MaD,2(led.,p.  1<>1. 

t  Id  the  cabinet  of  Michael  Newbold,  ««q.,  of  Borliagton  County,  New  JeiMf 

(Ado.  Stone  Imp.  Great  Beit.,  pp.  203-SlO. 

f  Ana.  Mon.  Miaa.  Voile;  p.  217. 
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split  off,  mailing^  it,  not  a  hollowed  "  gonge,"  bat  a  smooth  chisel.  Fig- 
nr©  138  is  such  a  specimen.  We  have  gathered  a  largo  series  of  the 
kind,  showing  that  they  were  intended  for  some  chisel-like  ase,  and  not 
merely  a  cbauce  variety  of  the  ordinary  cyliodrical  celt. 

Ae  we  meet  with  no  stone-work  that  has  been  fashioued  by  such  an 
implement,  the  natural  inference  is  that  they  were  used  in  connection 
^ith  wood ;  and  no  wood -work  of  the  aborigines  suggests  itself  other 
than  boat-building,  and  we  have  no  donbt  that  logs  were  couverted  into 
caooes  with  some  stone  hammers,  such  as  we  have  figured  iu  connection 
with  this  chisel.  It  must  have  been  a  laborioas  process,  comparing 
the  stone  chisel  with  modem  ones;  but  bow  else  could  figure  138 
have  been  utilized  T  Moreover,  tbia  view  of  the  use  of  chisels  is  upheld 
by  Dr.  Daniel  Wilson.*  He  writes  in  bis  fascinating  work :  "On  the 
banks  of  the  Scottish  Clyde  tbe  modern  voyager  from  the  Old  World  looks 
with  peculiar  interest  on  the  growing  fabrics  of  those  Iinge  steamers 
which  have  made  the  ocean,  that  proved  so  impassable  a  barrier  to  the 
men  of  the  fifteenth  century,  the  easy  highway  of  pleasure  and  commerce 
to  us.  The  roar  of  the  iron-forge,  the  clang  of  the  trip-hammer,  the  inter- 
mittent glare  of  tbe  furnaces,  and  all  the  novel  appliances  of  iron-ship 
building,  tell  of  the  modem  era  of  steam;  but,  meauwhile,  anderneath 
these  very  sbip-builders'  yards  lie  tbe  memorials  of  ancient  Clyde  fleets, 
in  which  we  are  borne  back,  up  the  stream  of  human  history,  fat  into 
prehistoric  times.  The  earliest  recorded  discovery  of  a  Clyde  canoe 
took  place  iu  1870,  at  a  depth  of  25  feet  below  the  sorface,  on  a  site 
known  by  tbo  apt  designation  of  Saint  Enoch's  Croft,  when  digging  tbe 
foundation  of  a  church  dedicated,  by  a  strangely  apposite  misnomer,  to 
tbe  antediluvian  father  of  Methuselah.  This  canoe,  hewn  oat  of  a  sin- 
gle oak,  rested  in  a  horizontal  position  on  its  keel,  and  within  it,  near 
the  prow,  lay  a  ieautifuUp-finiaked  stone  ax  or  celt,  •  •  •  doi^t- 
Use  one  of  the  aimpte  implements  with  ichick  this  primitive  skip  of  the  Clyde 
had  heenfaahionedinto shaped  It  cannot  be  urged  that  there  isnoeTidence 
of  "  dug-oot"  canoes  having  been  used  is  New  Jersey.  We  know  from 
historical  data  that  the  aborigines  of  tdiis  section  had  canoes  of  some  sort; 
and,  that  some  dng-oats  were  used,  we  leam  fkim  tbe  fact  that  one  was 
found  in  Savannah  River  swamp,  concerning  which  we  have  the  follow- 
ing :f  "In  1845,  while  digging  a  canal  on  one  of  the  rice-plantations  on 
the  Savannah  Biver,  only  a  few  miles  distant  fh)m  the  city  of  Savan- 
nab,  at  a  depth  of  three  feet  and  a  half  below  the  surface  of  the  swamp, 
tbe  workmen  came  upon  a  canoe  imbedd^  in  the  soil.  It  answered  to 
tbe  description  of  what  is  familiarly  known  as  a  dugout,  and  had  been 
fashioned  from  the  trank  of  a  cypress  tree."  If  Dr.  Daniel  Wilson  is 
correct  in  considering  the  oak  log  on  the  Clyde  as  hollowed  by  the  celt 
found  in  it,  which  celt  is  analogous  to  oars,  (see  fignre  26,)  then  surely 
such  a  chisel,  with  a  hammer,  could  effect  as  mocb  with  a  cypress  log, 
or  even  tbe  white  oak,  which  grows  to  such  perfection  in  New  Jersey. 


*  PrebiBtorio  Man,  2d  ed.,  p.  103. 

t  Jour.  Antbrop-  InBt  of  New  York,  vol,  i,  p.  67, 1871-72, 
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Figure  139  in  a  curved  cbisel  or  "gouge"  proper,  and  ia  a  most  bean- 
tifal  specimen  of  workmaoBbip  in  stooe,  being  ao  absolutely  perfect 
tool  fashioned  for  some  single  particular  purpose.  It  needs  bat  one 
glance  t^)  see  what  the  implemeot  is  and  what  was  its  use.  It  is  a 
gouge  (figure  139)  of  exactly  five  inches  in  length  j  is  polished  over  its 
entire  surface,  and  hollowed  thronghont  the  upper  side.  The  depth  <rf 
the  depression  is  naiform,  but  it  narrows  equally  with  the  slope  of  the 
sides  of  the  implement,  giving  the  ridges  above  the  depression  a  uni- 
form thickness.  At  about  one  inch  from  the  catting  end,  the  depres- 
sion descends  rapidly  until  it  meets  with  an  upward  curve  of  the  bottom 
or  under  side  of  the  gouge.  At  this  augle  is  a  sharp  edge,  beautifully 
worked  and  still  well  preserved,  which  describes  mathematically  nearly 
one-half  of  a  circle.  No  modern  gouge  of  steel  is  more  accurately  out- 
lined than  is  this  one. 

Figure  140  represents  one  of  a  pair  of  very  beautiful  gonges  on  the 
cabinet  of  Micbael  Ifewbold,  esq.,  of  Burlington  County,  New  Jersey.  It 
is  of  serpentine,  very  accurately  cut,  and  highly  polished.  It  measures 
three  and  three-quarters  inches  in  length,  and  one  inch  and  seven-eighths 
in  width  at  the  blade,  which  width  does  not  alter  as  it  nears  the  cutting- 
edge.  The  blade  is  just  two  inches  long,  and  is  headed  with  a  carved 
knob,  which  is  separated  from  the  blade  by  a  "neck"  measuring 
abont  two-thirds  of  the  width  of  the  head  or  "  knob."  The  back 
of  this  implement  is  moderately  curved,  but  less  so  than  the  gouge  we 
have  already  figured.  The  front  side  ia  hollowed  out,  andshows,  by  the 
character  of  its  edge  and  the  curved  surface  of  the  blade  that  the  spec- 
imen was  intended  as  a  gouge;  but  there  is  no  indication  of  hammering 
upon  its  bead,  and  this,  we  think,  gives  occasion  for  the  question 
whether  it  muld  be  used  as  a  gouge  in  the  absence  of  a  hammer.  It  is 
just  possible  that  wooden  mallets  were  sometimes  used,  but  we  do  not 
believe  they  were,  as,  with  the  tools  in  use,  a  piece  of  wood  of  suitable 
size  and  shape  would  be  difGcult  to  procure,  and  we  know  stone  ham- 
mers were  in  nse.  We  shall  find  that  this  objection  is  urged  with  refer- 
ence also  to  another  curious  implement  figured  in  chapter  xzv,  which 
bears  much  resemblance  to  a  chisel. 

We  have  seen  no  other  specimens  of  this  style  of  "  gouge,"  except  the 
two  mentioned  as  in  Mr.  Newbold's  cabinet  j  and  that  gentleman  in- 
forms US  that  he  has  seen  no  other  specimens  from  bis  neighborhood, 
where  these  were  found,  or  in  any  cabinet.  The  ridges  at  the  sidea  of 
the  blade  in  the  one  figured  are  quite  thick  and  uniform,  while  the  whole 
appearance  of  the  specimen  is  that  of  a  well-finished  metal  tool. 

Mr.  Sqoier  has  figured  in  his  monograph  on  New  York  aboriginal 
monnmeuts,*  a  very  symmetrical  "  stone  ax,"  which  has  a  well-marked 
rim  about  it,  and  an  edge  very  similar  to  that  of  figure  140.  Although 
there  is  so  great  a  difference  in  the  size,  we  doubt  not  there  was  a  simi- 
larity in  the  uses  to  which  the  two  implements  were  put.  The  one 
•Abor.  Mon.  of  New  York,  p.  77,  Bg.  16. 


■,:cc.;,C00gIC 


BTOHE  AGE  IK  KEW  JEESEr.  319 

figured  by  Mr.  Sqnier  is,  of  course,  not  an  ax  at  all,  and  shonld  never 
have  been  so  called. 

The  implementa  of  themBelves  are  not,  we  find,  sufBcient  to  give  as  a 
correct  or  complete  insigbt  ioto  aboriginal  ways  of  living  during  the 
stone  age.  It  may  be  tbnt  implements  and  ornaments  of  peritjbnble  ma- 
terial were  made  wholly  or  in  part  with  some  snch  a  tool  as  fignre 
140 ;  and  that  only  the  tools  are  left  to  as. 

Mr.  O.  C.  Jones,  jr.,*  in  bis  description  of  the  Savannah  Kiver  Swamp 
canoe,  farther  states:  "While  there  were  no  marks  of  sharp-cutting 
tools,  the  evidence  appeared  conclnsive  that  the  charred  portions  of  the 
wood,  both  within  and  without,  bad  been  carefully  removed  by  nide 
incisive  implements,  probably  of  stone ;"  and  still  farther  on,  "  It  is 
entirely  probable  that  tbe  ordinary  stone  ax  or  chisel  was  the 
only  impletneat  at  command  for  the  removal  of  tbe  charred  snrface, 
as  the  cypress  tree  was  by  degrees  converted  into  tbe  convenient  dug- 
out.^ We  agree  with  the  author  as  to  the  chitel  being  need  as  he  sug- 
gests; or  better  yet,  tbe  gouge,  as  represented  in  figure  130;  but  not 
the  "  ordinary  stone  ax."  It  is  very  undesirable,  certainly,  to  call  an 
"  ax  "  a  "  chisel",  or  vice  versa,  if  there  is  really  the  difference  between 
the  two  forms  that  we  claim.  Do  not  a  stone  ax  and  a  stone  chisel, 
or  gouge,  differ  as  mnch  as  do  these  forms  of  tools  made  of  steel,  and  in 
use  ftt  the  present  time  t  Certainly,  when  such  forms  as  figures  138, 139, 
and  140  were  made,  no  Indian  woald  undertake  to  hollow  out  a  cypress 
log  with  an  ordinary  ax,  such  as  we  have  described  in  the  third  chap- 
ter of  this  work. 

Some  of  the  English  stone  chisels  figured  by  Mr.  Evans  bear  much 
resemblance  to  the  specimen  we  have  figured  on  page  164 ;  but  none  of 
the  goages  can  in  any  way  compare  witb  tbe  beautiful  examples  we 
have  given  in  figures  139  and  140. 

Chapter  XY. 

dbillinci-stones. 

There  is  nothing  more  interesting  to  tbe  arcbfeologist  than  drilled 
implements  of  stone.  It  is  scarcely  necessary  to  remark  that  such 
drilled  stones  are  rare,  but  only  comparatively  so,  since  tbe  number  of 
BpecimenB  now  in  mnsenms  and  private  collections  is  considerable,  yet 
they  are  as  nothing  to  the  tens  of  thousands  of  arrow-points  and  allied 
implements.  Their  relative  abundance  maybe  apparent  from  tbe  state* 
ment  that  dnring  two  sommers  of  collecting  we  have  secured  but 
twenty-four  specimens  for  our  collection  of  about  eight  thousand  ob- 
jects, and  of  the  twenty-four  only  five  can  be  considered  perfect. 
"  The  object  of  drilUng  holes  through  any  of  the  stone  implements  used 
by  the  aborigines  was  to  afford  a  convenient  means  of  suspending  such 
articles.  This  particularly  applies  to  thin  objecta,  that  have  two  or 
•  L.  0.,  p.  08. 
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more  boles  of  small  diameter,  sacli  as  those  tbio,  qnadrangalar  plates 
BO  commonly  fouud  ia  graves,  aud  wbicb  were  appareotly  breast-oma- 
meDts. 

"  Mr.  Wallace  baa  •  •  "  fooad  that  •  •  •  plata  cylinders  of 
imperfect  rock  crystal,  foar  to  eight  iaches  long,  and  oneioch  in  diameter, 
are  made  and  perforated  by  very  low  tribes  on  the  Rio  Negro."  "  The 
I>erforatiug  of  the  cylinders  crosswise,  or  even  lengthwise,  is  said  to  be 
done  thus :  A  pointed  flexible  leaf-shoot  of  wild  plantain  is  tviiied 
with  the  hands  against  the  hard  stone  till,  with  the  aid  of  fine  sand  and 
water,  it  bores  into  and  through  it,  and  this  is  said  to  take  years  to  do."* 

We  shall  find  that  in  New  Jersey  also  stone  was  drilled  by  wood,  with 
sand  and  water,  bat  not  ezclasively,  for,  on  the  site  of  an  Indian  settle- 
ment wbicb  was  not  merely  the  locality  of  a  temporary  or  periodical 
sojourn,  we  find  in  comparative  abandance  slender-pointed  stone 
instmments,  arrow-points  in  appearance,  bat  which  were  probably 
never  used  for  weapons.  We  have  flgnred  some  of  these  specimena 
of  so-called  "arrow-heads"  in  the  American  NatnraliBt,f  bat  reproduce 
them  here  with  a  number  of  others,  under  the  name  of  "  drilling-stones." 
That  the  two  forms  of  arrow-points  and  drilling-stones  merge  into  each 
other  is  very  certain,  it  being  but  another  instance  of  fbat  gradation 
from  one  form  to  another  so  noticeable  in  most  of  the  classes  of  stone 
implements  we  have  thus  far  considered. 

Figure  111  is  an  unbroken  specimen  of  the  slender-bodied,  sqoaie- 
based,  jasper  implements,  which  we  suppose  to  have  been  designed  for 
drilling.  We  were  once  confident  that  such  an  implement  conld  have 
bad  no  other  significance. than  as  an  arrow-point,  and  wondered  why  Sir 
John  Lnbbock  should  *'  express  this  opinion  only  under  reserve,"  in  stat- 
ing the  possibility  of  their  being  arrow-heads.  This  specimen,  with  a 
number  of  others,  gathered  during  the  summer  of  1871,  were  all  charac- 
terized by  a  comparatively  small  base,  which  did  not  seem  to  interfere 
with  their  use  as  arrow-heads.  During  the  summer  of  the  present  year 
we  made  careful  search  in  a  former  Indian  town,  and  gathered  a  very 
large  series,  and  two  constant  features  of  the  series  convince  us  of  the 
propriety  of  calling  them  drilling-stones.  First,  the  majority  have  bases 
entirely  too  large  for  arrow-points,  and  all  have  bases  which  would  be 
a  defect  in  the  arrow-head,  if  snob  they  were ;  secondly,  none  have  sharp 
points,  while  many  have  been  broken  square  off  at  the  point,  showing 
that  when  in  use  the  strain  was  there  j  and  again,  in  many  the  points 
ore  rounded  by  rubbing,  and  are  hujkty  politked.  Figure  141  is  carefiilly 
chipped  aud  has  never  been  used,  the  edges  of  the  flake-marks  being 
still  sharp.  The  base  has  been  chipped  to  a  sharp  edge,  showing  it  was 
inserted  into  some  kind  of  handle,  and  not  held  between  the  fingers  as 
was  sometimes  the  case. 

Figure  142  is  a  mach  smaller  specimen  of  drilling-stone  of  the  same 

*  Early  Hist,  of  MankiDil ;  Tylor,  2d  ed.,  p.  190.    Loudoa,  ISTO. 
t  Vol.  Ti,  pp.  205, 6-14. 
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general  oatliae.  It  ia  carefully  chipped  from  slate,  has  the  base  sharply 
edged  at  its  lower  margin,  and  less  so  upon  the  sides.  The  stem  or  drill 
lias  probably  been  longer,  is  nearly  cylindrical,  and  is  higbly  polished 
at  tfae  end,  which  we  think  clearly  indicates  the  use  of  this  little  imple- 
ment. The  size  of  this  specimen  snggests  the  probability  of  its  having 
been  attached  to  a  handle,  and  that  it  was  then  driven  by  a  to  and  fro 
motion.  In  some  of  the  specimens  of  "  breast  plates  "  wLlch  we  have, 
there  is  a  series  of  "  half  ridges  in  the  hole,  showing  apparently  where 
the  drill  stopped  to  make  a  return  motion.  These  ridges  are  similar 
in  appearance  to  those  in  the  larger  drilled  holes  of  "  banner- stones," 
which,  being  perforated  with  a  hollow  drill,  (probably  a  section  of  reed,) 
have  nnbroken  cireles  lining  the  holes;  while,  when  the  stone  drill  was 
UKf  <1   it  has  produced,  at  least  in  some  cases,  a  broken  or  half  circle. 

Figure  143  is  another  example  of  the  sqnare-based  drill ;  it  is  of  slate, 
well  chipped,  and  more  fancifully  outlined  at  the  base.  The  stem  or 
drilling  portion  is  quite  long  and  nnbroken,  except  the  extreme  point, 
which  was  probably  never  very  sharp.  The  stem  is  flatter  than  n^ual, 
but  quite  stoat,  with  a  well-defined  median  ridge  the  whole  length.  This 
specimen  has  a  very  arrow-head  like  appearance  in  its  general  ontlioe. 
It  is  largo  enough  to  be  held  in  the  hand  for  nse  in  the  manner  sag- 
gested.'  Why  the  base  should  be  made  somewhat  flaring,  or  "  barbed  " 
at  its  junction  with  the  stem,  is  not  clear,  for,  even  if  the  object  wa& 
used  as  an  arrow-head,  such  a  feature  would  not  be  of  any  value.  Such 
a  shaped  base  is  not  nncomon,  however,  in  the  slate  drills;  but  the 
specimens  of  this  mineral  are  usually  nothing  but  bases. 

Figure  144  is  a  beautiful  piece  of  carefully  chipped  yellow  jasper,  a 
"  drill"  unquestionably,  but  the  drilling  x>ortioD  ia  unfortunately  gone. 
This  instance,  however,  ia  instmetive,  inasmacb  as  the  size  of  the 
remaining  portion  of  the  specimen  throws  hght  upon  these  implements  as 
a  class.  If  any  doubt  existed  in  the  minds  of  others  about  the  smaller 
specimens,  certainly  it  is  clear  that  figure  144  is  not  au  arrow-head. 
"Sot  can  it  be  said  that  it  is  unfinished.  The  edges  of  the  quadrangular 
base  are  carefully  chipped,  and  the  lower  margin  in  this  specimen,  as 
in  the  preceding  one,  is  brought  to  what  would  be  considered  in  a  knife 
a  good  "catting  "edge.  Such  a  chipped  jasper,  inserted  into  a  wooden 
handle,  and  operated  with  a  bow-drill,  or  held  in  the  hand  and  operated 
by  a  wriat-motioD,  would  prove  satisfactory  to  the  savage,  to  whom 
time  was  a  matter  of  no  importance.  Many  of  the  drilled  stones,  bow- 
ever,  were  of  much  softer  material  than  this  jasper,  and  so  wonld  be 
perforated  without  much  difBcnlty. 

Figure  146  is  an  instance  of  how  readily  the  drilling-stone  passes  into 
the  arrow-point  proper.  We  incline  to  the  opinion  that  thisisadrilling- 
stone  and  not  an  arrow-point,  as  the  point  or  stem  is  well  defined,  and 
appears  to  have  been  worn  rather  than  broken.  This  specimen  possesses 
peculiar  interest,  in  that  it  has  decomposed  to  sach  an' extent  as  to  now 
Bcarceiy  possess  the  consistency  of  chalk.     Whether  this  degree  of 
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softeniDg  is  a  matter  of  years  or  not  we  will  not  conjecture;  but  it  is 
strange  tbat  a  stoue  once  hard  enongh  to  be  used  for  drilling  ottin 
stone  shoald  becomf;  so  rotten. 

Figure  146  represents  one  of  those  apecimens  which  we  have  before 
described*  aa  an  arrow-point.  The  specimen  is  of  slate,  and  varies 
from  the  square-based  specimens,  only  in  having  the  junction  of  the 
stem  aud  base  less  distinctly  indicated. 

Figure  147  represents  a  specimen  of  slate  drilling-stone  with  the 
largest  base  we  have  aa  yet  met  with.  The  specimen  at  present  has 
much  the  appearance  of  a  short-handled,  large-bowled  spoon.  A»ia 
figure  144,  there  can  be  no  confounding  this  fragment  with  an  arrow- 
point.  Judging  from  the  slight  bend  in  that  portion  of  the  stem  which 
remains,  we  should  consider  the  end  of  the  stem  to  have  been  turned 
very  considerably  "  to  one  side ;"  a  peculiarity,  however,  not  confined 
to  this  specimen  or  its  class.  Some  arrow-points  have  a  similar  bend 
at  their  points,  which  appears  osaally  to  be  due  to  some  peeuliarity  in 
the  miueral  rendering  this  shape  necessary-  We  jecall  picking  op  a 
small  Blat«  arrow-point,  that  had  both  the  point  and  the  base,  which 
were  narrower  than  the  body  of  the  specimen,  twisted  in  the  same  di- 
rection, making  the  specimen  describe  a  part  of  a  circle.  This  specimen 
was  well  chipped,  and  not  crooked,  because  "the  workof  a  beginner," as 
was  suggested,  but  its  shape  was  rather  owing  to  the  the  whim  of  the 
arrow-maker — a  shape  more  difficult  to  chip  saccessfully  than  if  it  were 
straight.  The  base  of  this  specimen  is  well  chipped,  being  at  every 
portion  of  the  margin  brought  to  a  good  edge.  The  flakes  struck  off 
were  uQusoally  large,  but  five  being  taken  firom  one  of  the  sides. 

Figure  148  is  a  finely -shaped  fragment,  cbipjted  from  yellow  jasper. 
In  this  example,  the  base  is  quite  wide,  but  uot  long,  not  exceeding  the 
fi^gment  of  the  st«m  which  remains.  It  is  well  chipped  ou  both  sides, 
and  has  a  beveled,  and  not  a  cutting  edge.  Held  by  the  remaining  portion 
of  the  stem,  this  specimen  would  make  an  excellent  scraper,  and  possibly 
these  broken  specimens,  with  this  shaped  base,  were  thus  utilized.  * 
The  stem  exhibits  a  well-marked  median  ridge,  so  far -as  the  fragment 
extends,  ^m  which  it  is  equally  chipped  to  the  edge,  giving  the  stem, 
viewed  in  section,  a  diamond  shape;  the  median  tuigles  being  nearly  as 
well  defined  as  the  outer  ones. 

Figure  149  represents  a  small  specimen  of  chipped  jasper  drill,  classed 
pievionslyt  as  an  arrow-point.  This  specimen  is  somewhat  interestiug 
{rom  the  fact  of  its  strong  resemblance  to  specimens  of  arrow-beads 
ttom  Scandinavia,  figured  by  Profensor  Nilsson.|  The  only  variation 
in  the  specimens  fivm  the  two  countries  is,  that  the  one  f):om  Kew  Jer- 
sey is  better  chipped  than  the  other  j  the  latter  not  being,  we  think, 
used  as  an  arrow-head. 

Figure  150  is  a  croolied,  rudely-shaped  specimen,  noticeably  flat  upon 

•  Amer.  Nat.,  vol.  vi,  p.  200.  j  Amer.  Nat,  vol.  vi,  p.  214. 
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one  side,  and  unusually  ridged,  uneven,  and  roughly  chipped  upon  the 
other.  This  specimen  had  long  been  lying  in  oar  drawer  of  arrow-points, 
but  in  cxperimentiDg  with  it  on  a  breast-plate,  its  crooked  point  was 
found  to  take  bold  admirably,  and  by  twisting  it  to  and  fro  we  made 
such  progress  in  drilling  slate,  and  that  without  mnch  wear  oi)ou  the 
specimen,  that  we  at  once  classed  it  as  a  drilling-stoDe. 

Figures  151  and  153  represent  two  forms  of  jasper  drilling-stones 
which  are, however,  nearly  allied.  They  present  a  marked  difference  from 
the  others,  in  that  the  bases  are  not  so  different  in  breadth  from  the 
stems  of  the  implements. 

Figare  151  is  remarkably  straight,  beautifully  chipped,  and  has,  as 
nsnal,  the  edges  quite  sharp.  In  fact  the  base,  in  its  shape,  suggests 
the  possibility  of  its  having  been  used  in  drilling  out  the  bowls  of  soap- 
stone  smoking-pipes.  The  base  is  bowl-shaped  in  outline,  and  readily 
cats  Boapstone.  Were  the  stem  a  little  more  slender  we  should  incline 
to  the  opioioQ  that  it  was  used  to  drill  the  stem  of  the  pipe,  and  the  base 
the  bowl  of  the  pipe.  Figure  152  is  mnch  smaller,  and  like  an  arrow- 
point.  The  base  is  oval  in  outline,  the  width  decreasing  gradually  as  it 
passes  into  the  stem  portion  of  the  implemeot.  We  doubt  not  the  mode 
of  using  figures  151  and  152  was  identical,  and  also  that  both  were  used 
in  drilbng  other  stones. 

Figures  153  and  164  aro  "  points  ",  or  the  drilling-ends  of  such  speci- 
mens as  we  have  been  describing.  They  are  quite  abundant,  wherever 
the  bases  with  or  without  <*  stems"  occur,  and  occasionally  we  have 
been  able  to  find  two  fragments  that  "  fit."  These  "  points''  are  always 
rounded  or  blant,  and  the  sides,  for  a  short  distance  only,  are  smootJi, 
as  thongh  they  were  intended  for  drilliog  only  very  thin  plates  of  stone. 
The  thin,  polished  slate  "  breast-platos,"  are  by  far  the  most  Dumerous 
examples  of  perforated  stones  that  occur  in  New  Jersey ;  next  come 
the  thicker,  fiat,  quadrangnlar  stones,  with  a  single  perforation  at  one 
end.  We  think  it  very  probable  that  such  specimens  were  drilled  exclu- 
sively with  the  species  of  implements  we  have  been  figuring  in  this  chap- 
ter. These  shallow  drillings  have  never  that  wonderftal  accuracy  char- 
acteristic of  the  banner-stones,  and  the  two  depressions,  which  meet  in 
.  the  middle  of  the  stones,  in  the  breast  plates,  are  not  always  opposite 
each  other,  while  they  have  just  such  an  amount  of  irregularity  as 
might  be  expected  from  a  stone  drill,  held  in  the  band,  and  which  had 
as  crooked  a  point,  for  instance,  as  figure  150.  Certainly,  in  Che  same 
stone,*there  is  fluently  a  difference  in  the  character  of  the  perfora- 
tions, as  thongh  the  boring  of  one-half  the  hole  dulled  the  drill,  and  a 
new  one  was  used  upon  the  opposite  side ;  and  this  dlff'erence  appears 
to  be  explained  when  we  look  over  a  series  of  these  pointed  arrow-bead- 
like implements  which  we  have  considered  as  the  tools  wherewith  the 
perforations  were  made. 

Figure  155  represents  a  perfect  example  of  a  form  of  implement  of 
which  we  have  collected  three  specimens.    We  have  classed  it  as  a 
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drilling-stone,  becnase  it  might  have  beeo  used  for  snch  a  purpose  j  bat 
it  was  apparently  never  used,  but  lost  or  discarded  as  soon  as  made. 
The  specimen  is  a  cbipped  piece  of  slaty  rock,  fonr  and  seveu-eigbtba 
inches  in  length.  The  head  or  point  is  narrower  than  the  main  portion 
of  the  implement,  oval  in  ontline,  and  somewbat  pointed.  About  an 
inch  from  the  point  there  is  a  slight  contraction  of  the  outline,  when  it 
again  widens  and  retains  a  uniform  width  of  an  inch  and  one-fourth. 
The  ^ide8  are  well  chipped  and  broagbt  to  a  good  edge,  as  is  also  the 
base  of  the  specimen,  which  is  slightly  rounded. 

Figure  156  represents  a  beautiful  example  of  chipping  in  white  qnartz, 
the  specimen  being  the  head,  apparently,  of  snch  an  instrument  as  fig- 
ore  155.  As  the  three  preceding  examples  are  all  of  slate,  this 
one  is  fignred  to  show  tbat  the  same  instrument  occurs  in  different 
materials.  Although  there  is  no  indication  of  polish  upon  the  point  of 
this  specimen,  we  believe  it  to  be  a  drilling-stone^possibly  one  which 
was  broken  before  being  nsed.  We  find,  by  experiment,  that  with  it 
but  little  time  and  labor  are  necessary  to  drill  through  the  ordinary 
•'  breast-plates,"  snch  as  those  described  in  the  following  chapter. 

We  would  also  call  attention  to  the  similarity  of  this  specimen  with 
the  "scraper,"  figure  12d.  There  is  indeed  little  or  no  difiereace, 
except  that  in  figure  156  there  is  no  chipped  or  beveled  edge  for 
scraping,  as  in  figure  129.  It  suggests,  in  itself,  therefore,  tbat  when 
an  implement  like  figure  155  became  broken,  such  a  fragment  as  figrare 
156  would  osually  be  chipped  smooth  npon  tbe  broken  surface  and  thas 
converted  into  a  scrajwr.  This  would  explain  the  presence  of  poiots, 
snch  as  the  scrapers,  figures  128  and  129  have,  which  features  do  not 
appear  to  have  any  value  so  far  as  the  use  of  the  specimens  as  "  scrap- 
ers" goes,  and  indeed,  to  qs,  they  seem  a  great  objection  as  they  make 
the  instrument  mach  more  difBcnlt  to  bold. 

Figure  157  represents  a  very  roughly-chipped  implement  of  slate, 
which  bears  some  resemblance  to  the  specimen,  figure  155.  We  unhesitat- 
ingly pronounce  it  to  be  a  drilling-stone,  inasmncb  as  at  tbe  pointed  end 
there  is  a  polished  surface,  which  has  escaped  the  general  weathering 
which  the  specimen  has  undergone.  In  this  specimeu  it  will  be  noticed 
that  the  narrow  portion  or  waist  is  nearer  the  middle  than  in  figure  155, 
so  that  the  "  head  "  is  very  nearly  one-half  the  total  length  of  the  in- 
stmment  itself.  The  sides  of  the  specimen  thronghout  their  whole  ex- 
tent are  brought  by  chipping,  to  cutting  edges  as  sharp  as  those  of  tbe 
majority  of  arrow-points  or  "flint"  hatchets.  If  viewed  horizontally, 
figure  157  appears  to  be  a  slender  tomahawk,  and  allied  closely  to  some 
of  the  forms  of  "rude  implements"  which  we  have  described  ;  the  nar- 
row middle  appearing  to  be  notched  for  tbe  better  fasteuiug  of  a  handle. 
If  such  was  tbe  use  and  object  of  tbis  specimen,  then  what  we  now  con- 
aider  tbe  "  base  "  was  the  front  or  cutting  edge,  and  this  it  has  cet- 
tainly  never  been,  inasmuch  as  it  is  by  far  tbe  most  blunt  and  irregular 
portion  of  the  margin  of  tbe  implement. 
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Tbe  polished  point,  to  whicli  we  bave  ailaded,  Shows  that  the  pnr- 
jwse  of  this  implemeot  was  to  drill  other  stones,  and,  although  the  min- 
eral of  which  it  is  m^de  has  suffered  softening  to  some  extent  by  long 
exposure,  still  vith  sand  and  water  it  will  now  drill  onlinary  breast- 
plates. 

Figure  luS  presents  another  form  of  chipped  slate,  bearing  some  re< 
semblance  to  fignre  1S5,  wbich  we  have  classed  with  the  drilling-stones, 
but  whether  correctly  or  not  we  are  by  no  means  certain.  They  are 
abundant ;  almost  always  associated  with  the  preceding  forms,  and  al- 
ways made  of  slate.  The  one  figured  is  a  good  example  of  this  class. 
It  is  rudely  chipped,  three  inches  long,  and  two  wide,  at  the  widest  por- 
tion of  the  specimen.  The  jwint  is  sufficiently  sharp  to  drill  the  thiunet 
"breast-plates,"  one  side  at  a  time. 

Mr.  Evans  has  figured*  six  specimens  of  flint  implements,  which  he 
denominates  "  borers,  awls,  or  drilla"  Four  of  them  are  very  nearly 
identical  with  several  we  have  figured  in  the  foregoing  pages  of  this 
chapter.  Probably  the  most  noticeable  difference  is,  which  in  such  of 
Mr.  Evans's  figures  as  have  broad  bases,  they  are  much  less  elaborately 
chipped  than  tbe  New  Jersey  examples  of  the  same  implement.  What- 
ever may  be  the  advantage  of  true  flint,  which  we  do  not  have,  over 
some  veins  of  jasper,  which  we  do  have  (not  in  New  Jersey,  but  near  it) 
in  abundance,  it  is  certain  that  the  majority  of  oar  specimens,  as  scrap- 
ers, drilling-stones,  &c.,  are  manufactured  with  greater  elegance,  and 
evince  a  more  thorough  knowledge  of  the  "flint-chipping"  art.  The 
English  specimens  of  "  drills  "  appear  to  be  all  "  flakes  "  which  have  had 
their  edges  chipped,  that  the  requisite  shape  might  be  given  to  the 
specimen.  The  New  Jersey  specimens,  on  the  contrary,  are,  like  arrow- 
heads, chipped  entire,  fhim  a  fragment  of  jasper,  or,  it  may  be,  from  a 
jasper  pebble,  and  no  portion  of  the  surface  is  a  part  of  the  natural  sur- 
face of  the  rock. 

Two  of  the  specimens  figured  by  Mr.  Evans  are  quite  blunt  at  the 
ends,  but  not  more  so  than  some  of  the  drilling-stones  which  we  have 
figured.  These  blunt  forms  Mr.  Evans  thinks  may  bave  been  arrow- 
Xwiuts,  and  not  drills.  Prof.  Charles  Bau,  of  New  York,  has  given  us  a 
most  interesting  paper  on  drilling  in  stone,t  in  which  he  claims  that  a 
wooden  drill,  with  sand  and  water,  was  one  method  in  use  duringthe 
stone  age,  for  perforating  stone.  We  do  not  doubt  that  he  is  correct  as 
to  the  larger  holes  drilled  through  polished  stone  ornaments,  banner- 
stones,  and  pipes ;  but  we  hold  to  our  opinion  as  to  the  use  of  the  speci- 
mens we  have  described  in  this  chapter. 

Wo  quote  one  paragraph  of  Prof.  Rau's  paper,  as  bearing  upon  the 

question  of  the  purpose  of  the  specimens  illustrated  In  this  chapter. 

Prof.  Rau  writes:  "  Mr.  Desor  thinks  it  probable  that  the  drilling  was 

effected  by  means  of  very  thin  flakes  of  flint  fixed  around  a  stick,  which 

■  Adc,  Stone^Inip.  of  Great  Brit.,  pp.  a8»-891. 

i  BmithaoniaD  Report  for  ISGS-'GS,  p.  392. 
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■vas  made  to  tnrn  iti  sach  way  as  to  separate  a  portioa  of  the  stone, 
wbich,  TCben  the  perforation  was  accomplislied,  wonld  fall  to  the 
gronod.*  A  drilling-stick  of  this  description  really  may  hate  serred 
for  perforating  soft  stones,  bat  coald  not  be  successfully  applied  to 
hard  materials."  We  bnve  carefully  examined  in  detail  all  onr  speci- 
mens of  "  breast-plates "  from  slate  and  other  minerals,  and  find  that 
the  holes  through  them  can  bo  duplicated  by  the  aid  of  any  of  the 
specimens  we  have  figured,  merely  twirling  the  drill  between  the  tbaml> 
and  fingers. 

Fignre  159  represents  a  flat  slab  of  very  bard,  finely  grained  sandstone, 
which  in  ontline  bears  some  lesemblaDce  to  a  small  mammal,  croucbiDg 
down ;  as  a  mnskrat  or  small  rabbit.  This  resemblance  may  be  ac- 
cidental, and  the  outline  produced  in  the  more  prosaic  ase  of  a  whet- 
stone, as  the  margins  are  all  polished  aud  cut  by  contact  with  other 
stones.  The  five  deep  cuts  upon  the  side  of  the  specimeu  have  been  arti- 
ficially prodnced,  and  while  they  bear  some  resemblance  to  grooves 
onpolishing-stones,  snch  as  were  used  in  shariiening  celts  and  skinning- 
stoues,  we  rather  incline  to  the  opinion  that  they  were  made  to  give  tbe 
stone  a  more  animal-like  appearauce. 

We  shall  again  refer  to  tbe  specimen  in  chapter  xviii. 

The  object  of  placing  tbe  specimen  in  the  preseut  chapter,  is  to  refer 
more  particularly  to  the  hole  drilled  through  it,  which,  if  tbe  stone  he  a 
representation  of  an  animal,  corresponds  to  tbe  eye. 

When  the  specimen  taken  from  a  grave  was  procured,  there  was  on  each 
side  of  the  stone,  where  the  perforation  now  is,  a  shallow  circular  depres- 
sion, with  a  "nipple"  in  the  center,  showing  that  a  perforation  had  been 
commenced ;  the  drill  nsed  being  a  hollow  reed.  This  of  itself  added  to 
the  animal-like  appearance.  By  the  aid  of  the  two  stone  drills  (figures 
161,  162)  we  completed  tbe  perforation  j  accomplishing  it  after  eleven 
hours  of  not  diflBcult  but  rather  tiresome  labor.  While  drilling,  which 
was  done  by  simply  twirling  the  drills  to  and  fro,  we  kept  the  specimen 
under  water.  The  drill,  figure  1G2,  is  of  slate,  and  comparatively  soft,  bat 
it  did  not  wear  away  more  rapidly  than  the  jasper  specimen,  in  conse- 
quence of  the  latter  continually  splinteriug ;  tbe  splinters  amounting  to 
abont  the  same  as  the  gradual  wear  of  the  solter  specimen.  Figure 
160  represents  a  fragment  of  a  large  "breast-plate,"  very  carefully 
polished  along  the  edges,  and  smooth  on  the  broad  surfaces.  When 
found,  there  was  a  single  hole  drilled  through  it,  tbe  uppermost  one  in 
tbe  specimen  as  now  figured.  The  mineral  is  a  dense  sandstoue,  but 
more  yielding  than  the  "animal"  carving,  fignre  159.  With  the  softer 
drill,  fignre  1C3,  we  made  the  nine  perforations  seen  in  the  illustration. 
The  time  occupied  in  drilling  each  bole  varied  from  a  half  to  three-quar- 
ters of  an  hour ;  the  wear  upon  the  implement  was  scarcely  appreciable. 
Considering  that  thin  plates  of  stone  were  so  frequently  perforated  by  the 
aborigines  that  they    might  be  suspended  to  the  person,  and  tbat 

•  PalafitttB,  &o.,  p.  X9. 
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implemeuta  of  stone  admirably  adapted  to  siich  work  are  bo  aliandant, 
we  are  of  opinion  that  our  suggestioua  as  to  tbe  use  of  the  latter  are 
substantially  correct" 

Chaptek  SVI. 

breastplates  and  60b0ets.  ' 

On  tbe  site  of  ancient  Indian  towns,  tbrongbont  tbe  whole  State,  or 
wherever  evidences  occur  of  a  fierce  battle,  and  in  every  grave  we  have 
opened,  are  foand  tablets  of  easily-worhcd  stone,  varying  in  length  and 
Outline,  and,  as  a  mle,  carefully  polished,  and  perforated  with  one,  two, 
or  more  holes.  Such  stone  ornaments — and  they  were  intended  merely 
as  ornaments — we  have  called  "breast -plates,"  because  found  lying  near 
the  breast  of  skeletons  in  the  graves  which  we  have  examined,  or  "  gor- 
gets," a  good  name  for  them,  suggested  by  Squier  and  Davis. 

We  have  said  that  these  breast-plates  or  gorgets  vary  in  shape  and 
size,  which  is  tbe  case,  but  those  found  in  New  Jersey  are  most  usually  of 
the  shape  of  our  first  illuslration,  (figure  103,)  and  vary  only  in  other 
details  from  this,  which  may  be  considered  the  typical  form.  The  min- 
eral of  which  they  are  made  varies  much,  but  none  have  been  found  of 
stone  as  hard  as  porphyry. 

Figure  163  is  four  and  five-sixteenths  inches  long  and  one  inch  and  five- 
eighths  wide  at  the  middle;  this  specimen  has  been  drilled  in  two  places 
from  each  side  until  tJie  depressions  met,  the  distance  between  tbe 
holes  on  one  side  being  exactly  four-fifths  of  an  inch,  a  distance  noticed 
particularly  by  Squier  and  Davis,*  in  several  of  tbe  specimens  they 
figured.  They  remark,  "  It  is  a  singular  fact  that  the  holes  in  the  three 
specimens  first  noticed,  as  also  in  some  of  those  which  follow,  are 
placed  exactly  foar-fifths  of  an  iuch  apart.  This  conld  hardly  have 
been  tbe  result  of  accident.  These  relics  were  found  at  different  locali- 
ties, several  miles  distant  from  each  other."  If  this  similarity  of  dis- 
tance between  the  perforations  was  intentional,  it  would  seem  that 
the  stone  bad  some  use  other  than  merely  as  a  breast-ornament.  Cer- 
tainly, in  such  case,  the  mere  distance  separating  the  holes  could  hare 
had  no  special  use.  In  figure  1G3  this  distance  is  variable,  inasmuch 
as  the  hole  is  obliquely  drilled,  and  so  produces  a  greater  space  between 
the  two  perforations  on  one  side  than  on  the  other.  This  crooked  drill- 
ing and  unequal  interspacing  is  quite  common,  and  seems  more  strange 
when  the  accuracy  of  the  drilling  in  "  banner-stones,"  which  were  much 
more  elaborate  ornaments,  is  taken  into  consideration.  The  rude  drilling 
of  some  breast -plates  may  indicate  that  they  ar^  older  than  banner-stones, 
and  were  fashioned  when  the  art  of  drilling  was  not  much  advanced. 

*  Mr.  Joha  Etaub,  of  England,  Tefening  in  detail  to  the  varions  fonus  in  a  small 
colli^ction  of  antiquities  forwarded  to  bim  by  tbe  antbor,  writes  of  a  slate  drill,  a/oo 
•(mile  of  fig.  142:  "I  imagine  it  to  have  beeD  an  awl  or  boric g-tool  for  soft  anbetaDces, 
ancfa  as  leather,"  While  this  is  Ter;  probable,  we  tbiDk  we  bave  sbown  clearly  that 
these  "soft"  drills  are  capable  of  drilling  tn  stone. 

t  Anc.  Hon.  Miss.  Valley,  p.  237. 


;ti  by  Google 


328  ETHNOLOGY. 

Oq  ODe  side,  at  tbe  extreme  end  of  tbis  siwcimeo,  figare  163,  is  a  row  of 
sbort  notcbes  carefally  cut,  and  of  a  size  throughout.  Sucb  notches 
being  better  preserved  on  the  next  figure,  we  will  reserve  our  remarks 
converuiag  them  until  that  specimen  is  described.  Figure  163  was  prob- 
ably considerably  harder  when  fashioned  into  a  gorget.  It  has  under- 
goue  a  process  of  dccompositiou  which  has  made  it  chalky  on  the  snr- 
face,  wliile  the  interior  has  not  been  unafl'ected.  The  specimen  is  of  a 
'  reddish-brown  slate  with  a  greasy  feel,  similar  to  that  experienced  by 
the  oollector  in  handling  milky  quartz,  but  to  a  greater  degree. 

The  length  and  general  shape  of  such  breast-plates  as  figure  163  have 
rendered  tbem  peculiarly  liable  to  be  broken,  especially  when  lying  near 
or  upon  tbe  surface  of  our  long-cultivated  fields.  TTsaally  sucb  speci- 
mens, when  so  found,  are  bat  halves,  or  even  smaller  fragments ;  and 
whole  onesare  to  be  looked  for  only  in  the  graves.  Figure  163  was  taken 
from  a  grave,  in  a  little  natural  mound,  on  the  tract  of  marsh  known  as 
Bear  Swamp,  near  Lawrence,  Mercer  County,  New  Jersej'.  Associated 
with  tbis  breast-plate  were  several  arrow-points  and  an  ax.  Figure 
164  represents  a  most  interesting  sjiecimea  of  breast-plate.  Its  shape 
is  peculiar,  the  number  of  boles  unusual,  and  the  series  of  notches  at 
tbe  rounded  end  a  marked  feature  of  tbe  specimen.  The  upper  mar- 
gin measures  two  and  three-fourths  of  an  inch  in  length  ;  the  lower,  a 
trace  over  one  inch  and  a  half.  The  notched  end  is  rounded  at  the  an- 
gles, and  the  curves  thence  continue  as  a  reversed  and  longer  curve  along 
tbe  sides.  The  oblique  end  has  been  as  carefully  polished  as  the  flat 
surfaces.  Tbe  boles,  four  in  number,  were  roughly  drilled  and  evi- 
dently in  pairs,  and  not  promiscuously  or  even  at  one  time.  The  pair 
quite  near  together  are  larger  than  tbe  others,  irregularly  drilled,  and  are 
in  the  center  of  the  plate.  The  other  pair,  better  drilled,  and  smaller, 
are  at  the  aiigles  of  the  oblique  end  of  the  specimen,  llie  chief  feature 
of  interest  connected  with  this  specimen  is  tbe  series  of  carefully  cut 
notches,  very  regularly  distributed  along  the  curved  end  of  the  plate; 
eleven  on  onesideaud  nine  OD  theotber.  Tbe  nine  notches  upon  the  under 
side  are  not  mere  continuations  of  the  others,  but  are  distinct,  in  some 
instances  not  being  opposite  tbe  others.  The  thought  naturally  arises, 
what  do  these  notches  indicate  !  We  believe  that,  as  the  specimen  was 
a  breast-plate  or  a  breast-ornament,  these  notches  were  a  record  of  the 
number  of  fights  in  which  the  wearer  was  engaged,  or  of  scalps  taken. 
Tbe  notches  cannot  be  said  to  be  either  useful  or  ornamental  for  a 
breast-plate,  they  are  not  requisite  at  all,  as  are  holes  for  suspending  the 
same,  while  they  are  too  inconspicuous  to  be  considered  merely  orna- 
mental markings.  The  natural  inference,  therefore,  is  that  they  are  in- 
tended as  a  "  record." 

Figure  165  represents  a  difierent  form  of  stone  ornament  which  may 
have  been  suspended  by  a  cord  so  as  to  hang  in  front  of  the  breast,  or 
was  suspended  from  the  terminal  lobe  of  the  ear.  At  any  rate,  it  was 
designed  for  ornament  and  not  for  any  other  purpose,  as  has  been  sug- 
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ge»ted,  sucli  as  a  fisliiug-liue  weight  or  a  sinker.  This  specimeD  is  not 
smoothly  finished,  nor  accurately  outlined,  as  is  usual  with  this  pattern 
of  ornamental  stones.  The  hole  is  nearly  uniform  in  ^idtb,  from  side  to 
side,  being  somewhat  more  fiaring  upon  the  "  wrong "  side,  or  that 
vhic'h  is  not  marked  with  ornamental  lines.  These  lines  are  an  interest- 
ing feature  of  this  specimen.  They  are  macb  less  distinct  than  the 
notches  in  figure  164,  and  are  more  than  double  their  length ;  the  spaces 
between  them  are  much  wider,  and  the  lines  themselves  are  engraved 
ai>OD  the  sides  of  the  stone,  instead  of  on  the  end ;  yet,  with  all  these  dif- 
ferences, their  object  was  no  doubt  identical  with  that  of  the  notches  in 
figure  164.  About  the  perforation  of  this  specimen  are  also  four  lines, 
similar  in  depth  and  width  to  those  upon  the  sides,  which  are  drawn  at 
sach  angles  to  each  other  as  to  meet  above,  at  each  side,  and  beneath, 
making  s  diamond-shaped  figure.  Whether  this  was  merely  for  orna- 
mentation, or,  like  the  side  markings,  for  a  record  of  certain  events,  is 
not  determined,  but  the  probability  is  that  it  was  only  to  compensate 
for  the  general  roughness  of  the  specimen  both  as  to  shape  and  surface. 

Figure  166  represents  a  polished  serpentine  specimen  of  the  same 
general  character  as  the  preceding  one.  It  is  longer,  but  of  the  same 
width ;  it  is  considerably  thinner,  flat  upon  both  sides,  and  more  highly 
polished  along  the  edges  than  over  the  sides.  The  i>erforation  is  quite 
different  from  that  of  figure  165,  being  a  cup-shaped  depression,  made 
upon  each  side,  and  meeting  at  the  middle  of  the  stone,  the  hole  there 
being  bat  one-third  the  diameter  of  the  drilling  upon  the  surf^e.  There 
ia  no  trace  of  any  "  record"  mark  whatever  upon  this  specimen ;  it  being, 
in  this  respect,  different  from  all  the  preceding  examples,  aud  similar  to 
one  of  the  seventeen  specimens  figured  by  Messrs.  Sqnier  and  Davis,* 
except  that  the  hole  is  nearer  the  end  than  that  of  the  Ohio  specimen. 
Of  the  relics  of  this  class,  from  New  Jersey,  the  specimen  figured  is  the 
usual  size ;  but  occasionally  they  have  been  found  greatly  exceeding  it. 
Mr.  Newbold,  of  Burlington  County,  Kew  Jersey,  has  one  specimen  ex- 
actly twice  the  length,  but  otherwise  like  the  one  figured. 

Figure  167  represents  a  small,  but  very  handsome  gorget,  which  has  a 
marked  peculiarity  in  the  ornamentation  upon  one  side.  The  specimen 
itself  is  short,  being  but  one  inch  and  three-quarters  in  length.  The 
upper  or  perforated  end  is  but  three-eighths  of  an  inch  in  width,  and 
ttom  this  upper  margin  the  specimen  increases  uniformly  in  width  until 
near  the  bottom,  when  it  rounds  ofif  in  an  almost  regular  carve.  The 
hole  appears  to  have  been  drilled  wholly  from  the  plain,  or  under  side, 
being  wider  there  at  the  surface  than  upon  the  opi)<}site  side,  which  has 
a  slightlj  worn  edge  occasioned  by  the  rubbing  of  the  cord  that  sus- 
pended it.  We  believe  this  specimen  to  have  been  pierced  with  one  of 
the  smaller  stone  drills  figured  in  the  preceding  chapter. 

The  ornamentation  of  figure  167  differs  from  any  that  we  have  ever 

seen  elsewhere.    The  surface  of  the  stone  has  beeu  smoothly  worn  ofi', 

•L.  c,  l>.  B37,  fig.  136,  No.  14. 
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leaviog,  a  sbort  distance  below  tbe  perforatiou,  a  quadrangular  figure 
tbat  may  be  called  ahollow  sqaare,  there  being  a  cleaoly-cnt  depreesion 
in  tbe  center  of  tbe  projecting  "  square,"  the  width  of  which  is  just 
double  tlie  depth.  Below  tbis  figure  commences  a  eecoud,  wbicb  can 
he  compared  to  an  inverted  picfe-ax,  with  the  iron  arms  straighter 
than  usual.  It  is  simply  a  "raised"  ridge,  the  surrounding  Burface 
being  cut  away  to  leave  it  in  hold  relief.  It  is  not  exactly  in  the  ceo- 
ter  of  tbe  specimen,  bat  near  it,  tbe  upper  ridge  or  handle  of  the  pick 
beiog  slightly  inclined  to  one  side.  Below  this  tbe  specimen  is  stnootbly 
polished  and  somewhat  sloped  to  tbe  eud.  We  cannot  see  bow  any 
doubt  can  be  entertained  as  to  the  nature  of  this  specimen.  If  not  a 
suspended  ornament,  it  is  safe  to  express  doubt  as  to  an  arrow-head  being 
an  arrow-bead  or  an  ax  being  an  ax. 

Figure  168  is  another  most  interesting  specimen  of  this  class  of  relics. 
It  is  a  piece  of  black,  well-worn  stone,  but  with  no  polish  ;  it  is  thin,  but 
irregularly  so,  and  has  a  greasy  feel  which  is  most  deceptive.  One  can  al- 
most smell  tbe  grease,  now  stale,  with  which  theobject  seems  to  beaatn- 
rated.  The  specimen  is  leaf-shaped,  more  pointed  at  one  end  than  at  the 
other,  and,  when  viewed  horizontally,  has  a  striking  resemblance  to  oat 
common  sun-fish  (Pomotis  vulgarU).  "We  believe  that  this  fish  was  in- 
tended to  he  represented,and  that  it  was  the  tribe  mark  of  tbeoriginal  pos- 
sessor of  this  ornament.  If  such  was  tbe  case,  then  the  hole  which 
represents  the  eye  of  the  fish  was  nsed  to  suspend  the  specimen  from 
the  person  who  carried  it.  Notwithstanding  tbe  unworn  condition  of 
tbe  hole,  which  is  of  uniform  width  from  one  side  to  the  other,  we  be- 
lieve that  a  soft  string,  probably  a  sinew,  was  passed  through  it  and 
tbe  gorget  suspended  from  the  neck.  That  such  was  the  use  of  this 
specimen  cannot,  as  in  the  preceding  example,  be  doubted. 

Figure  169  represents  a  split,  water- worn  jasper  pebble,  of  somewhat 
irregular  shape,  with  an  extensive  perforation  through  it.  The  hole  is 
about  one-half  tbe  diameter  upon  the  under  or  split  side  that  it  is  upon 
the  npper.  The  under  side,  however,  has  an  equally  weather-worn 
polish  with  the  upper,  indicating  tbat  tbe  perforation  was  made  sabse- 
quently  to  the  splitting  of  the  pebble,  or  tbat  many  years  have  elapsed 
since  tbe  "  split"  pehWe  was  drilled,  the  peculiar  gloss  of  the  fractured 
surface  indicating  great  age.  Tbe  somewhat  irregular  outline  of  the 
perforation  upon  the  "  split "  aide  of  the  pebble  favors  the  belief  tbat 
the  fracture  occurred  after  tbe  drilling.  This  specimen  is  interesting 
from  its  resemblance  to  an  African  example  figured  by  Sir  John  Lub- 
bock." This  African  drilled  stone  is  square  instead  of  pentagonal,  and 
the  drilling  is  of  much  less  diameter  at  the  junction  of  tbe  two  depres- 
sions which,  together,  make  the  perforation. 

Sqnier  and  Davist  seem  to  be  in  doubt  as  to  the  use  of  such  speci- 
mens as  tbe  preceding  seven  figures  of  this  chapter,  Tbey  remark, 
"  at  first  glance  it  seems  obvious  that  they  were  desigtfed  for  suspen- 
•  Joor,  Anthiop.  loat.  of  Great  Britaio,  vol.  i,  pi.  i.  t  L.  c,  p.  239. 
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siOQ ;  bat  tliere  are  many  circnmstances  ^hich  it  is  not  easy  to  reeoD- 
cile  with  tliat  conclusion.  In  common  ■with  tbe  perforated  copper 
plates,  already  described,  Ibey  exhibit  slight  traces  of  friction  upon  tbe 
edges  of  the  boles,  which,  for  the  most  part,  are  as  sharp  as  if  newly 
cat.  This  could  hardly  be  the  case  bad  they  been  worn  suspended  from 
the  neck,  or  npon  any  partof  the  person."  Kotwithstanding  thisobjectioa 
wehaveconsidered  theseperforatedplatesto  have  been  ornaments  for  the 
person,  from  the  fact  of  their  position,  which  is  always  tbe  same  when 
found  iu  graves.  On  opening  a  grave,  tbe  invariable  position  of  the 
trinkets  and  weapons  has  been  as  follows  :  weapons  on  the  right  side ; 
pipe  on  the  left ;  small  vase  (pottery)  at  the  feet,  and  the  ornaments 
near  the  region  of  the  breast.  If  these  "  breast-plates,"  as  we  have 
termed  them,  had  been  some  domestic  implement,  as  a  "  bow-string 
twister,"  it  seems  strange  that  they  should  have  been  invariably  placed 
upon  the  breast  of  the  person  buried.  Again,  why  so  large  an  amount  of 
ornamentation,  as  is  sometimes  seen,  if  the  stone  relics  in  qaestion 
were  not  used  for  decoration  !• 

Figure  170  represents  a  not  very  abundant,  cnrionsly-wroaght  stone 
orDameQt  or  implement,  we  cannot  determine  which,  but  one  which  was 
once  used  over  a  large  extent  of  territory .f  This  specimen  is  a  fraction 
over  four  and  a  half  incbes  long.  Tbe  body,  or  main  portion,  is  very 
accarately  sloped  to  tbe  back,  which  is  a  narrow  flat  ridge,  of  a  uniform 
width  of  one  thirty-second  of  an  inrb.  Tbe  "  bead  "  ot  tbe  specimen  is 
nearly  square,  and  not  anlike  the  head  of  a  blunt  mnzzled  mammal  in 
shape.  The  knob-like  protuberances  stand  out  from  the  head  one-third 
of  an  inch,  and  have  a  narrow  neck,  about  one-half  tbe  width  of 
the  "  knob  "  itself.  The  bottom  of  tbe  implement,  as  the  illustration 
shows,  is  flat.  There  is  at  each  end  of  the  bottom  of  tbe  speci- 
men a  small  hole,  drilled  obliquely  upward  and  outward,  meeting 
another  drilled  hole,  made  from  above,  and  extending  downward 
nntil  it  meets  tbe  other.  These  holes  are  characteristic  of  this  class 
of  relics.  There  appears  to  be  a  considerable  diversity  of  opinion 
as  to  tbe  nature  of  these  relics,  all  of  which  are  about  the  same  size  as 
the  one  figured,  and,  as  a  class,  they  are  more  than  usually  uniform. 
No  illustration  of  this  pattern  of  ornament  that  we  have  met  with  has 
the  kDob-like  protuberance,  or  head,  so  noticeable  as  this. 

170.  Schoolcraft^  has  designated  this  form  of  relic  aa  a  handle  for  a 
knife,  the  blade  of  which  was  obsidian  or  jasper.  One  of  these  "knife- 
bandies"  is  figured,  found  on  Ganningbam's  Island,  Lake  Erie,  :New 
York,  which  is  considered  to  be  "  apparently  a  sacrificial  or  a  flaying 

'  Figures  169  a-b  repreBont  the  two  sides  of  breast-plate,  tbimd  near  FreelioUl,  N, 
J.  The  very  elaborate  ornamentatioB  ou  eocli  aide,  and  the  careful  notchiug  certaiu1;r 
are  to  be  taken  as  proofti  that  the  specimen  itself  tvas  an  oroaoient,  and  not  a  mere 
implement.  This  speoimeu  was  received  from  Bev.S.Lockwood,  of  Freehold,  N.  J.,  too 
late  for  farther  descnption. 

t  Sqnier  &  Davis,  inc.  Mon.  Miss.  Valley,  p.  239. 

tHlBt.  Condit.,  &c.,  N.  A.  I.,  ™1.  iv, p.  175,  pi.  isiit,  fig. 2. 
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koife."    The  relic  U  so  described,  aitliongh  tbere  is  no  indication  of  a 
blade." 

We  believe  that  Messrs.  Sqoier  and  Daviat  correctly  cover  the  whole 
gronnd  concemiDg  them,  in  stating  that  "  it  may  reasonably  be  con- 
cluded from  the  nniform  shape  of  these  articles,  and  from  their  appar- 
ent nnfltness  as  implements,  as  also  from  the  wide  range  of  their 
occnrrence,  that  they  were  invested  with  a  conventional  significance 
as  insignia,  or  badges  of  distinction,  or  as  amulets.  We  know  that  the 
eastern  of  wearing  certain  stones  as  preventives  of  disease,  or  as  safe- 
gaarda  against  accidents  or  the  malice  of  evil  spirits,  has  not  been  con- 
fined to  one  contineut,  or  to  a  single  age.  It  is  not  entirely  obliterated 
among  certain  classes  of  our  own  people.  Begal  anthority  is  still  indi- 
cated by  rich  baubles  of  gold  and  gems.  It  matters  little  whether  the 
index  of  royalty  be  a  scepter  or  a  simple  carved  and  polished  stone,  so 
that  it  is  sanctioned  with  general  recognition." 
Chaptee  XVII. 

BANNER-STONES. 

The  love  of  display  that  has  survived  the  changes  in  human  culture, 
nud  which  is  witnessed  in  some  civilized  commanities  in  all  the  glare 
and  glitter  of  barbarian  times,  was  and  is  a  marked  trait  in  the  charac- 
ter of  the  American  aborigines.  And,  althoagh  in  their  painting  there 
is  nothing  bat  harshness  and  most  violent  contrasts  of  gay  colors,  and 
in  their  pipe-sculpture  bnt  little  to  commend,  we  nevertheless  have,  in 
the  series  of  stone  relics  which  we  have  here  called  "  banner-stones,"  a 
beaatifal  illustration  of  the  fact  that  symmetry  could  be  obtained  in 
more  complicated  forms  than  the  shapes  of  arrow-points;  and  eleganoe 
of  design  and  accuracy  in  details  were  sought  and  acquired  by  this 
untutored  race,  their  banner-stones  t>eing  the  more  remarkable  in  that 
they  are  frequently  of  bard  stone,  to  fashion,  carve,  and  polish  which 
the  only  tools  available  were  those  of  the  same  material. 

The  variety  of  forms  iu  this  class  of  stone  oruaments  is  very  exten- 
sive, and  BO  scarce  are  unbroken  specimens  that  we  have  been  nnable 
to  present  any  ^reat  number  of  figures.  Of  the  more  common  shape, 
which  may,  perhaps,  be  considered  typical  of  the  class,  we  have  but  one 
absolutely  perfect  specimen.  (Figure  172.)  Of  thd  varying  examples  we 
present  one  which  ia  of  peculiar  shape — a  broken  specimen,  "done  up" 
for  duty  again  as  an  ornament. 

We  have  classed  these  relics  as  "  banner  "  stones  or  ornamental  stones, 
either  used  in  the  decoration  of  weapons  or  for  suspension  from  the 
body,  after  the  manner  of  breast-plates. 

Figure  172  is  a  beautiful  example  of  the  more  usual  form  of  banner- 
stones,  as  found  in  New  Jersey.  In  outline,  fluisb,  and  pertbration  it  is 
faultless.  Of  a  very  fine-grained  sandstoue  it  was  first  carefully  chipped 
and  then  polished  until  no  trace  of  uneven  surface  can  bo  detected  in  it. 
The  upper  or  convex  margiu  is  accurately  curved  from  end  to  end,  with 

•L.  c,  vol.  ii,  pi.  45,  Sg,  1,  IAqc.  Mod.  Mise.  Valley,  p.  239. 
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tbe  exception  of  a  veiy  slight  detiresBion  at  tlie  opeuing  of  the  perfora- 
tion. One  end  is  somewhat  flattened,  the  other  less  abrnptly  ontlined. 
The  nnder  or  concare  margiu  is  less  defined  than  tbe  upiKr,  and  more 
sloping  from  the  center  toward  each  end  than  a  segment  of  a  circle. 
Both  tbe  npper  and  lower  margins  are  flat,  tbe  width  of  each  decreas- 
ing from  tbe  perforation  at  the  middle  of  the  specimen  toward  each  end. 

The  hole  which  passes  entirely  throagh  the  middle  of  figure  172  is  a 
very  noticeable  featnre.  It  measures  a  little  less  than  nine-sixteenths  of 
an  inch  in  diameter ;  it  is  perfectly  circnlar,  of  uniform  dimensions  from 
end  to  end,  and  faintly  exhibits  those  rings  that  characterize  boles  drilled 
with  a  bcitlow  inatrnment,  as  a  reed,  as  this  perforation  mast  have  been. 

Professor  Run,  of  N'ew  York,  has  so  fully  and  accurately  gone  over  tbe 
whole  subject  of  drilling  in  stone  without  metal,  that  we  refer  our 
readers  to  his  paper*  for  the  details  of  tbe  modas  operandi  of  making 
these  larger  perforationa  wbicb  characterize  such  relics  us  we  have  called 
banner-stones.  A  superficial  ezamiuatton  of  the  hole  drilled  throagh 
figure  132  shows  that  such  perforation  has  been  made  with  a  bollotr 
instrument.  We  presume  it  to  have  been  a  reed,  and  Professor  Bau 
states,  in  the  paper  above  mentioned^f "  It  is  very  likely  that  the  holiow 
drills  of  tbe  aborigines  of  Korth  America  were  pieces  of  that  bard  and 
tough  cane  l^Arvndinaria  macroaperma,  Michaux)  which  grows  abund- 
antly in  the  southern  part  of  the  United  Stat«s,  mostly  along  the  banks 
of  large  rivers,  and  forms  at  present  an  article  of  trade,  being  used  for 
pipe-stems  and  fishing-rods.  This  cane  varies  considerably  in  thick- 
ness; sometimes  as  tbin  as  a  straw,  it  assumes,  when  fully  grown,  the 
diametral  proportions  of  a  strong  rifle-barrel,  and  even  of  larger  cylin- 
drical objects,  in  which  cases  it  reaches  the  enormous  height  of  25  or  30 
feet.  A  piece  of  this  cane,  from  which  tbe  knotty  joints  have  been  cut, 
forms  a  regular  hollow  cylinder  sufficiently  strong  to  serve  as  a  drill.  I 
learned  from  Dr.  Davis  that  many  years  ago  a  stone  pipe  with  an  un- 
finished hollow,  partly  filled  with  vegetable  matter,  was  sent  &om  Mis- 
sissippi to  the  late  Dr.  Samuel  P.  Morton,  of  Philadelphia.  When  sub- 
jected to  a  microscopical  examination  tbe  vegetable  substance  exhibited 
the  fibroas  structure  of  cane,  and  thus  appeared  to  he  a  remnant  of 
a  drill  brokm  off  in  the  bore.  Squiei  and  Davis  \  figure  one  exam- 
ple of  a  banner-stone,  very  similar  to  figure  132,  and  say  of  it,  and 
others  somewhat  similar,  "  It  is  clear,  both  from  their  form  and  mate- 
rial, that  they  were  not  designed  for  use.  Tbey  may  be  regarded  as 
having  been  intended  simply  for  oruameDt  or  display." 

Whatever  may  have  been  the  manner  of  exhibiting  such  stone  orntv- 
mentfi  it  is  impossible  to  determine,  but  the  fortunate  possessor  of  such 
a  specimen  might  well  be  proud  of  it.  May  it  not  be  that  sucb  stones 
were  the  " charms "  of  the  "medicine"  men!  Stones  that  were  con- 
cealed from  the  general  gaze  of  tbe  crowd,  and  only  brought  to  view 
*  Smitheouiaa  Sep.  for  1668,  p.  392.  t  L.  o.,  p.  399; 

]Ano.  Hon.  Mim.  Valley,  p.  318,  fig-  lU,  No.3. 
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vith  elaborate  coverings  on  great  occasious.  They  do  not  aeem  Baffi- 
cieotly  abnodant  to  be  simply  tlie  oroameDts  of  cbiefs  or  warriors. 

Figares  173  and  ITSn  represent  a  second  example  of  tbis  form  o( 
perforated  ornament,  or  banner-stone.  It  is  shorter  and  broader  than 
the  preceding,  bat  is  well  made,  and  drilled  with  that  amootbnees  and 
beauty  which  are  marked  features  of  figure  172.  The  outline  drawing 
of  a  sectional  view  of  the  specimen  shows  that  the  perforation  is  some- 
what oval,  instead  of  perfectly  circular,  and  the  diameter  ot  the  drilling 
is  a  little  less  at  the  apex  than  at  the  base.  The  drilling  of  this  bole 
must,  therefore,  have  been  done  with  something  different  from  a  section 
or  a  number  of  sections  of  reed  of  identical  diameter.  This  specimen 
has  probably  been  drilled  by  the  application  of  sand  and  water,  in  con- 
nection with  a  solid  drill,  as  a  pointed  wooden  stick,  but  the  perforation 
began  below  has  been  continued  from  thence,  bat  only  half  the  distance 
on  each  side  as  is  usual  in  such  cases." 

Figure  17i  represents  a  very  interesting  form  of  banner-stone,  of  a 
totally  different  shape  from  either  of  the  preceding  examples.  Thia 
specimen  is  an  oval  or  ovoid  polished  pebble  of  a  soft  mineral,  approach- 
ing, but  not  identical  with  soapstone.  The  two  halves,  if  we  divide  it 
through  the  center  of  the  perforation  which  extends  from  the  top  to  the 
bottom,  will  be  foand  identical  in  every  particular  of  shape  and  dimen- 
sion. The  base  of  the  specimen  is  somewhat  more  flattened  than  the 
top,  and  appears  to  have  been  in  contact  with  another  stone,  as  it  is 
worn  off  smoothly,  but  with  a  variable  width.  This  worn  snrface  is  of 
a  lighter  tint  than  the  other  portions  of  the  specimen.  The  perforation 
is  a  little  less  in  diameter  than  that  of  figure  172,  bat  it  is  of  eqnal  beauty 
of  workmanship.  The  diameter  is  the  same  throughout,  the  perfora- 
tion being  accurately  circular,  and  showing  the  rings  which  indicate 
drilling  with  a  hollow  tnbe.  For  a  short  distance  from  the  base,  extend- 
ing upward  along  the  sides  of  the  perforation,  the  "rings"  are  not  dis- 
tinguishable, except  by  the  closest  scrutiny,  and  appear  to  have  been  worn 
away  by  the  rubbing  of  whatever  passed  through  the  bole  as  a  handle  or 
suspensory  cord.  From  point  to  point,  this  specimen  measures  two  and 
fiveeighths  inches,  and  across  the  middle  one  inch  and  a  half.  The 
diameter  of  the  perforation  is  just  one-half  an  inch,  or  one-tbird  of  the 
total  width  of  the  specimen  itself. 

Fignre  174  is  quite  similar  in  general  appearance  to  a  specimen  of  this 
character  found  in  Mississippi,  and  figured  by  Squier  and  Davis, 
which  specimen,  however,  "  measures  six  inches  in  length.  The  hole  is 
half  an  inch  in  diameter  at  one  end,  but  leas  at  the  other;"  which  latt«r 
feature  is  met  with  in  figure  173,  but  not  in  either  figure  172  or  171. 

Figures  172  and  174  were  both  found  in  Burlington  County,  New 
Jersey,  but  not  together,  and  were  kindly  presented  to  the  author  by 
Joseph  Kewbold,  esq.,  to  whom  we  are  Indebted  for  several  favors  of  a 
similar  character. 
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Figure  175  represeuts  a  form  of  baoDer-stone  allied  to  Ugure  172,  bat 
is  noticeably  different  in  not  being  perforated  for  a  bandle  or  suspeosory 
cord,  but  simply  grooved  upon  one  side;  the  groove,  too,  being  uarrovr 
and  very  shallow.  The  specimen  is  of  borustoDe,  aud  was  first  pecked 
into  its  present  shape,  and  subsequently  polished  over  the  whole  surface 
of  one  side  and  one-balf  of  the  surface  of  the  other  side.  The  groove 
is  polished  over  its  entire  surface.  The  margins  are  all  blunt,  and, 
ftlthougb  quite  regular  in  outline,  have  had  no  care  in  finishing. 

We  have  met  with  no  otber-specimen  of  banner-stone  that  was 
grooved  on  only  one  Bide,  and  it  may  be,  indeed,  that  we  err  in  con- 
sidering figure  ITS  under  this  beadiug;  but  its  size,  shape,  and  gen- 
eral appearance  show  very  plainly  that  it  was  never  intended  either  as 
a  weapon  or  a  domestic  implement,  unless  it  is  unfinished  and  was  in- 
tended to  be  a  double- bladed  skinning-knife.  This  conjecture,  however, 
we  do  not  believe  to  be  in  any  way  correct 

Fignrc  176  is  the  half  of  a  banner-stone  of  the  pattern  of  figure  172, 
but  much  smaller  than  that  specimen,  and  pointed,  instead  of  blnntly 
rounded  at  the  end.  This  fragment  is  interesting,  as  it  shows  that  such 
banner-stones  were  highly  valued  by  the  jieople  who  fashioned  them, 
and  that  a  piece  of  one  was  not  to  be  discarded  if  it  could  at  all  be 
utilized.  The  broken  edges  of  this  specimen,  which  has  been  fractured 
alcDg  tbe  perforation,  has  been  carefully  smoothed  down,  and  through 
the  middle  of  one  of  these  projecting  edges  a  small  bole  has  been  drilled. 
This  hole  has  been  drilled  liom  both  sides,  showing  that  the  specimeu 
was  breken  after  tbe  large  hole  had  been  completed.  Along  the  lower 
margin,  on  one  side  only,  is  a  long  row  of  narrow,  closely-placed  lines, 
which  appear  to  have  been  carved  there  by  design  as  a  "record,"  such 
as  we  have  shown  on  specimens  of  the  breast-plates. 

As  a  class,  these  banner-stones  are  found  scattered  over  the  country, 
at  or  very  near  the  sorface.  They  are  turned  up  occasionally  by  tbe 
plow  or  spade,  but  are  not  found  more  numerously  at  one  point  than  at 
another,  as  at  localities  known  to  have  been  sites  of  Indian  villages  for- 
merly. We  have  not  met  with  any  specimens  of  this  stone  in  graves,  as 
we  have  with  the  breast-plates  described  in  chapter  xvi. 

These  elaborate  banner-stones  bear  witoess  to  the  great  patience  pos- 
sessed by  those  who  fashioned  them.  Although  it  is  true  that  time  was 
not  taken  into  consideratiou  in  tbe  various  undertakings  of  the  aborig- 
ines, yet,  in  view  of  their  well-known  aversion  to  labor,  these  specimens 
are  tbe  more  marvelous,  since  steady  hard  labor  was  required  to  bring 
tbem  to  their  present  respective  conditions. 

It  must  be  noticed  that  these  banner-stones  are  now  no  longer  made 
by  any  of  the  western  tribes.  The  rude  brass  trinkets  obtainable  at  the 
trading-posts,  and  the  bright-colored  beads,  have  taken  tbe  place  of 
these  less  gaady,  but  far  more  beautiful  ornaments.  The  contact  of  the 
Indians  with  the  whites  has  certainly  been  fatal  to  their  taste  for  art, 
firom  the  banner-stone  to  the  bead  being  a  long  step  backward. 
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Tbe  stone  implemeuts  of  Great  Britain  do  not  include  any  fonaB 
which  are  analogous  to  our  banner-stones.  In  Mr.  Evans's  work  there  is 
nothing  in  an;  way  similar  to  the  specimens  figared  in  this  chapter,ei- 
cepting,  perhaps,  an  oval  perforated  hammer-head,'  which,  however,  is 
double  the  size  of  the  banner-stone,  (figure  174,)  which  it  resembles. 

Chapter  XVIII. 

STONE-AGE  SCULPTUEE. 

Lubbock  says :  "  The  earliest  traces  of  art  yet  discovered  belong  to 
the  Stone  age — to  a  time  so  remote  that  the  reindeer  was  abundant  in 
tbe  south  of  France,  aud  that  probably,  though  on  this  point  there  is 
some  doubt,  even  the  mammoth  had  not  entirely  disappeared.  These 
works  of  art  are  sometimes  sculptures,  if  one  may  say  so,  and  sometimes 
dratriugs  or  etchings  made  on  bone  or  horn  with  the  point  of  a  fliDt.^f 

We  recalled  this  statement  on  finding  our  first  specimen  of  New  Jersey 
Stone-age  sculpture,  and  could  not  but  feel  astonished  to  see  so  rude  an 
attempt  at  art,  when  the  pipes  of  the  western  monnd-builders  are  so 
elaborate  in  all  their  features.  The  date  of  the  production  of  these  "ani- 
mal carvings"  is  as  yesterday,  compared  with  the  sculptures  and  etch- 
ings  of  the  reindeer  people  of  Southern  France,  and  yet  they  are  even 
ruder,  and  far  ruder  than  the  pipe-sculptures  of  the  moaud-bailding  peo- 
ple. From  these  facts  we  conclude  that  tbe  Atlantic  coast  Indian  was 
ioferior  in  art  capabilities  to  the  people  of  the  western  mounds,  which 
may  or  may  uot  have  antedated  them  in  their  occupancy  of  American 
territory,  and  that,  at  one  time,  the  aborigines  of  New  Jersey  were,  in  art 
capabilities,  scarcely  as  far  advanced  as  the  reindeer  people  of  the  soutli 
of  France-t 

Were  we  guided  by  the  excellency  of  workmanship  in  our  estimate 
of  the  comparative  antiquity  of  stone  implements  and  art  productions 
of  a  Stone-age  people,  tbe  rude  profile  carvings,  of  which  but  four  ex- 
amples have  as  yet  occurred,  would  be  far  older  than  the  monnds  of  tbe 
Mississippi  Valley,  or  the  elaborately  carved  pipes  they  contain.  As  the 
photographic  portrait  is  a  later  achievement  of  the  ingenuity  of  man 

•  Auc.  Stone  Imp.  of  G.  B.,  p.  203,  fig.  154. 

tLubbock.    Orig.  ofCivil.,  2ded.,  p.  30. 

t  Workt  of  art  of  the  cave-dwellers. — "  With  "  •  eTideoces  of  easy 

living,  it  ia  not  Burprising  to  find  tbere  was  leisure  for  less  DeceaaaTy  i7ork,  and  tbat 
spare  time  fonnd  occnpation  in  works  of  pleagnre,  as  initanced  in  tbe  aketcbee  aid 
eculptnre  before  allnded  to.  And  it  is  cniions  to  tra«e  lion  tbey  passed  from  the  sim- 
ple sKercise  of  indOHtry  to  oroamcnt,  and  at  last  to  souiuttaiag  of  art,  for  such  may  well 
be  termed  tbe  scDlptored  poniard  handle,  representing  tbe  figure  of  a  reindeer,  ttod 
wbicb,  while  clever  in  its  adaptation  of  tbe  mat«rial  to  the  purposo  intended,  pceaerrea 
at  tbeaame  time  all  tbe  charaoterifltios  of  tbe  animal."    (Reliqnis  Aqaitanic»,  p.  91.) 

Tbe  fiiregoing  remarks  are  eqoally  applicable  to  the  early  Indians  of  New  Jersey  in 
matters  of  art  and  ornament.  Tbey  too,  notwithstanding  &eqa«it  wars  with  neigbbor 
ing  tribes,  appear  to  have  found  time  to  carve  or,  at  leasl^  thapa  slabs  of  compact  stODM 
into  good  resemblances  of  those  animals  with  wbicb  tbey  were  familiar. 
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than  the  silboaettes  which  still  adorn  many  old  vails,  so  these  profile 
carvings  should  be  older  than  the  asefal  and  bo  ingeDtonsly  carved  pipes. 
Such,  hovever,  is  Dot  the  case;  and  the  differences  in  the  two  classes  of 
relics  indicate  different  peoples  aa  their  respective  prodncers — the  one 
an  older,  it  may  be,  bat  certainly  a  more  advanced  people  j  the  other  at 
the  very  oatset,  as  it  were,  of  hamau  cnltare. 

We  rooBt  coDclade,  therefore,  that  the  two  peoples  were  wholly  nnlike 
and  independent  in  origin ;  or,  originating  from  a  common  center,  that 
they  proved  very  nneqnal  in  their  progress  in  cnltnre.  The  latter  ap- 
pears (0  be  the  correct  view,  inaemach  as  in  all  other  respects  their  atone 
implement  productions  were  identical,  both  in  tbe  variety  of  form  in 
each  particnlar  weapon,  and  the  skill  exhibited  in  the  flintrchipping  art. 

We  say  "  in  all  other  respects,"  becanse  the  art  capabilities  of  a  peo- 
ple are  an  index  to  their  intellectaal  advancement.  No  better  guide  can 
be  had  to  a  proper  estimate  of  the  relative  advancement  of  a  race  or 
tribe.  More  modem,  less  advanced,  Indians,  however,  have  occasion- 
ally proved  themselves  capable  of  the  imitative  art  to  a  degree  com- 
mensurate with  the  monnd-bnilders  of  an  earlier  date;  and  the  Chip- 
pewa pipe,  figured  by  Dr.  Wilson,*  certainly  equals  any  animal 
carving  the  mounds  have  yielded,  or  the  even  more  complicated  and 
fantastic  illastrations  of  Babeen  pipe  scnlptnre  which  tbe  same  author 
gives  U8.t 

It  is  to  be  regretted  that  so  few  examples  of  tbis  profile-carving  have, 
as  yet,  been  met  with ;  and,  farther,  that  they  should  all  have  come  from 
a  single  limited  locality,  since  this  gives  rise  to  the  thought  that  they 
are  all  tbe  work  of  some  one  ingenious  savage. 

One  of  these  specimens,  a  pebble  of  annsnal  shape,  and  one  requiring 
but  little  alteration  to  make  it  what  it  is,  can  scarcely  be  considered  an 
"animal  carving;"  but  tbe  ingenuity  displayed  iu  ntilizing  nature's 
freaks  to  secare  a  result  similar  to  carving,  shows  skill  akin  to  that 
requisite  in  carving. 

Figure  177  represents  the  specimen  above  referred  to  as  the  first  exam- 
ple of  its  kind  we  have  met  with.  It  is  a  plate  of  slaty  stone,  and  has 
a  neariy  uniform  thickness  of  half  an  inch.  The  margins  have  been 
carefully  polished,  aaalso  have  tbe  two  surfaces  of  the  specimen,  which 
latter,  however,  are  less  smooth  than  formerly,  owing  to  scratching  by 
the  sand  and  gravel  among  which  it  was  fonnd.  There  is  no  attempt 
whatever  at  even  an  outline  drawing  of  an  eye  or  other  feature ;  the 
whole  attention  of  the  artist  having  evidently  been  to  correctly  outline 
the  stone,  in  which  resiiect  he  has  been  successful.  The  curvature  of 
the  cranial  outline  and  tbe  neck,  and  tbe  commencement  of  the  back  are 
correct,  while  the  nose,  lower  jaw,  and  under  outline  of  the  neck  are 
equally  so.  From  the  highest  point  of  the  arch  of  the  cranium  down- 
ward the  specimen  is  narrowed  along  the  edge,  being  thinnest  at  the 
poiutofjnnctaroof  the  neck  and  back.  It  is  supposed  that  tbe  animal 
'  Prehiitorio  Mod,  Sd  ed.,  p.  319,  fig.  S7.  IL.c.p.aW,  figa.  28,28. 
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intended  to  be  represented  by  tliis  cftrving  is  the  seal,  of  whicb,  attlie 
present  day,  a  single  one  will  occasionally  wander  np  tbe  Delavme 
River,  one  being  killed  daring  April  of  tbe  present  year,  at  Salem,  Salem 
County,  New  Jersey.  Formerly  tbe  seul  was  not  uncommon  in  Dela- 
ware Bay,  and,  at  tbe  time  of  tbe  settlement  of  Littleworth,  now  Trenton, 
Kew  Jersey,  iu  1680,  tbey  were  numerous  about  the  rapids,  or  so-called 
Falls,  of  the  Delaware. 

Tbis  specimen  of  stone-carving  is  by  far  tbe  finest  of  tbe  tbree  exam- 
ples we  bave  been  able  to  secure,  and  shows  in  every  detail  that  much 
care  was  expended  in  its  production.  How  a' block  of  stone  of  its  den- 
sity could  bave  been  cat  in  the  age  in  question  is  impossible  for  usto 
determine.  We  have  found  nothing  in  the  way  of  weapon-making  tools 
that  would  answer  for  sach  stone-cutting;  and  it  seems  incredible  that 
it  should  hare  been  pecked  into  shape  and  the  margins  and  Eurface 
afterward  polished.  A  few  fresh  fractures  of  small  extent  show  tbe 
body  of  the  stone  to  be  of  a  dark  lead-blue  color,  but  tbe  surEace 
is  a  dull  brown.  Upon  one  side  are  four  irregularly-shaped  patches 
of  small  crystals  in  a  matrix  of  apparently  silicate  of  lime..  These 
have  formed  npou  tbe  specimen  after  it  was  lost  or  thrown  aside, 
and  indicate  considerable  lapse  of  time  since  the  date  of  its  fashioning 
by  the  aboriginal  artist-  What  could  bave  been  tbe  object  of  a  carving 
such  as  this  t  How  was  it  used  when  finished  1  The  holes  in  breast 
plates  and  ear-drops  explain  ikeir  nature  and  tbe  method  of  utilizing 
tkem,  but  in  the  present  instance  there  is  nothing  by  which  to  saspend 
tbe  object,  nor  an  indication  of  any  method  whereby  a  handle  conid 
bave  been  attached,  which  latter,  however,  would  scarcely  bave  added 
to  the  value  of  sach  a  specimen.  Again,  the  aborigines  were  of  too 
migratory  a  nature  for  stationary  idols  or  ornaments  for  the  walls  of 
their  wigwams.  That  the  three  examples  figured  are  th«  work  of  the 
aborigines,  and  that  tbey  are  intended  to  represent  animals,  cannot  be 
doubted,  bat  as  to  the  meaning  of  tbe  carvings,  and  the  use  to  which 
the  specimens  were  put,  we  can  only  conjecture. 

Figure  177, 177rt  is  a  small,  oddly-shaped  pebble  of  a  reddish-brown 
color,  wliicb,  while  it  originally  bore  some  resemblance  to  the  head  of  a 
bird,  Iiaa  bad  that  resemblance  increased  by  the  rubbing  away  of  certaia 
points  about  tbe  margin,  and  the  grinding  of  tbe  convex  surface  on  one 
side  until  it  was  fiat,  leaving  in  thecenter  of  the  worn  surfaces  a  cirealar 
projection,  which  correctly  represents,  in  size  and  position,  an  eye  of  a 
bird.  Tbe  under  surface  is  irregnlarly -concave,  and  has  no  such  eye- 
trace  or  other  markings  upon  it.* 

Figure  178  represents  the  head  and  neck  of  a  bird-like  animal,  rather 
than  of  a  bird  or  mammal  exclusively.  Were  it  tbe  only  specimen  of 
this  kind  we  bad  seen,  wo  should  doubt  the  propriety  of  considering  it 
an  indication  of  stone-age  art,  although  it  has  marks  of  human  work- 
manship in  tbe  polished  margins  at  tbe  slope  of  the  back  of  the  head  and 

*  Figure  ITT  do«a  qot  oonaotty  lepresent  the  epecimea,  the  oitiet  having  omitted  Uw 
"eye." 
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neck  and  od  the  lower  or  basal  outliDe  of  tbe  specimen.  The  projecting 
point  ID  &ODt  mnch  resembles  tbe  beak  of  a  bird,  and  altbongh  rough  in 
finisli  does  not  appear  to  be  merely  an  accidental  fractare.  Ttiis  speci* 
men  was  foand  witbin  a  few  yards  of  figure  176,  and  we  do  not  doubt 
that  it  is  an  anfinisbcd  Bpecimea  of  the  same  oatare.  Two-thirds  of  the 
original  surface,  apon  one  side,  has  been  broken  off  in  a  siugle  piece, 
and  this  newer  surface  has  now  nearly  the  same  degree  of  weathering, 
and  is  of  nearly  tbe  same  tint  as  the  natural  surface  of  the  specimen. 
There  are  no  grooves,  scratches,  or  other  markings  that  appear  to  have 
been  made  when  the  Btone  itself  recieved  Its  present  shape. 

This  specimen  Is  a  finely  grained,  compact  sandstone,  readily  scratch- 
ing glass,  but  is  more  easily  worked  than  the  jaBX>er(t)  pebble,  figure 
177.  With  the  exceptions  of  the  two  portions  of  the  margin  above 
referred  to,  there  is  no  indication  of  any  attempt  to  polish  or  smooth 
down  the  surface  of  tbe  stone. 

If  it  be  objected  that  the^e  stone  figures  are  too  rudely  shaped  to  be 
considered  specimens  of  auimal  sculptnre,  we  can  only  say,  in  reply,  that 
they  are  not  accidentally  fractured  stones,  as  shown  by  their  xmlished 
and  ground  surfaces  at  different  points.  Again,  they  are  not  more  crude 
than  those  wonderful  "animal  mounds"  mentioned"  by  Lapham,  as 
existing  in  Wisconsin;  and  it  may  not  be  inappropriate  here  to  refer 
to  a  figure  given  by  this  gentleman,  and  called  "the  stone  bird." 
Mr.  Lapham  t  remarks:  "At  Hustisforda  stone  was  shown  us,  which,  by 
the  aid  of  a  little  imagination,  may  be  supposed  to  represent  the  head 
of  a  bird,  and  which  was  held  in  great  veneration  by  the  Winuebago 
Indians,  who  have  but  very  recently  been  removed  from  this  part  of  the 
State.  It  is  a  gneissoid  granit«,  of  occidental  form,  caused  by  the 
unequal  decay  and  disintcgratioo  of  tbe  different  layei-s  of  which  it  is 
composed."  Here  we  see  that  an  accidentally  shaped  stone  was  vene- 
rated because  of  some  resemblance  to  a  bird ;  and  if  a  modern  Indian 
could  see  tbe  resemblance  in  the  case  of  the  stone  figured  by  Mr.  Lap- 
ham, would  it  not  require  a  less  fertile  imagination  to  see  the  resem- 
blance in  the  specimens  we  have  figured,  which  are  recognized  as 
animal  carvings  by  those  who  have  seen  them,  and  which,  anlike  the 
Wisconsin  stone  bird,  are  not  chance  shapings  but  designed  cnttings. 

We  have  in  Squier  and  Davis'sf  great  monograph  an  account  of 
Beveral  "singularly  sculptured  tablets,"  one  of  which  is  figured.  "It 
represents  a  coiled  rattlesnake ;  both  iaces  of  the  tablet  being  identical 
iu  sculpture,  exceptiQg  that  one  is  plane,  the  other  slightly  convex. 
The  material  is  a  very  fine  ciDnamon-colored  sandstone."  We  have 
here  a  near  approach  to  the  genera)  character  of  our  specimen,  figure 
176;  but  the  Ohio  tablet  has  elaborate  carving  upon  the  sides,  which 
alone  enablesthe  specimen  to  be  recognized  as  a  snake,  while  in  the  three 
figures  we  have  given,  the  recognition  of  the  intended  likeness  to  ani- 
mal heads  is  through  the  outline  alone. 
*A.Dtiq.of  WisooQsiD, fimitbaoD.  Contrib., vol. Tii.  I  tl^.OuB.U^, 
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Mr.  Squier*  al'^o,  in  his  memoir  ob  the  aboriginal  monameuts  of  Kev 
Torli,  figures  a  terra-cotta  head  of  a  fox  and  two  other  specimens  of  an 
iudefiuite  character,  which  are  also  more  elaborate  in  the  details,  Init 
not  more  accurate  in  ontline,  than  is  figure  176  compared  with  Uie 
fox-head  fignred  by  Mr.  Sqaier,  or  the  two  figures  177  and  178  as  com- 
pared with  the  two  ruder  figures  given  in  the  atiove-mentioned  mooo- 
graph.  We  conclude,  therefore,  that  oar  New  Jersey  Rpecimens  bear  to 
those  of  the  West  the  same  relation  that  the  old-time  silhouettes  bear 
to  the  modern  photograph. 

Cousidering  that  the  difflcalty  of  shaping  hard  stone  is  mnch  greata 
than  molding  terra-cotta,  enrely  the  New  Jersey  outline  carvings  exhibit 
an  equal  amount  of  skill  to  those  described  from  otber  States  and  re- 
quired a  greater  amount  of  patience ;  but  there  was  litile  difference  in 
the  capabilities  of  the  aborig^Des  of  ^ew  Tork  and  New  Jersey,  the  ad- 
vantage in  moat  respects  being,  probably,  with  the  more  northern  tribes. 

On  page  140  we  briefiy  referred  to  a  "  slab  of  bard  saudstoDe," 
which,  it  is  thongbt,  may  properly  be  called  an  "animal  carviDg," 
although,  on  our  first  examination  of  the  specimen,  its  outline  did 
not  impress  us  as  being  very  animal  like.  Our  impression  then  was 
that  the  ground,  or  semi-polished  surfaces  npou  the  edges  of  tlu 
specimen,  were  produced  in  polishing  weapons  and  repointing  them ; 
and,  therefore,  that  the  oatline  of  the  whole  stone  was  accidentally 
formed.  A  subsequent  ezamiaation,  however,  and  a  comparlsou  of  tbe 
specimeoB  with  the  ones  already  described,  added  to  a  better  knowledge 
"of  true"  polishing  tools,  led  ns  to  a  different  oonclnsion.  The  stone 
has  been  split  to  render  it  thiQ  enough  for  ready  working,  while  its 
original  (if  such  there  was)  resemblance  to  a  small  mammal  was  in- 
creased and  rendered  somewhat  perfect  by  subsequent  grinding  wd 
pohitbing.  The  faint,  eye-like  depressions  make  the  resemblance  to  an 
animal  more  striking  and  anmlstakable. 

In  a  sabsequent  chapter,  we  shall  call  attentlan  to  "  pestles,"  some  of 
which  have  carved  headt.  They  are  referred  to  here,  merely  to  show  that 
tbe  disposition  to  imitate  animals  by  figures  in  stone  is  evinced  in  ways 
other  than  by  '■outlines*  such  as  we  have  figured,  and  that  while  these 
outline  works  are  much  ruder  than  the  carved  head  of  a  wolf  upon  a 
pestle  found  in  Yet^ont,  they  are  not  probably  older,  but  show  that  at 
about  the  same  period  in  the  average  progress  or  degree  of  culture  of 
tbe  red  man  there  was  tbe  beginning  of  that  art  which  was  bat  litUe 
advanced  at  tbe  period  of  the  later  pictorial  writings  of  these  same 
people,  when  a  warrior  would  publish  his  autobiography  by  means  of » 
long  series  of  grotesque  sketches  npon  his  blanket.! 

'  AbOT.  Mod.  of  New  York,    Smitlison.  Coatrib.,  vol.  ii,  p.  76. 
t  Catlin'a  N.  JL  IndUns,  vol.  i,  p.  148,  flg.  66. 
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Chapteb  XIX. 
PIPBS. 

Id  Eastern  and  Western  stone  weaponsand  domestic  implements  tliere 
is  apparently  but  little  difference,  except  in  SDiokiog-pipes,  where  tbe 
differeDce  iB  very  great ;  although  the  two  kinds  of  pipes,  those  of 
baked  clay  and  those  of  stone,  twth  occur  in  New  Jersey. 

Fignre  179  represents  tbe  common  shape  of  tbe  stone  pipes  wbicb  are 
occasionally  picked  np  ia  New  Jersey.  This  nearly  perfect  specimen, 
like  the  m^ority  of  pipes  of  this  shape,  is  made  from  a  fragment  of  or- 
dinary Boapstone,  and  bears  no  trace  of  ornamentation.  It  is  an  elon- 
gated oval  bowl  two  and  a  half  inches  in  length,  and  a  little  more  than 
one  iocb  in  diameter  at  the  month  and  flve-eightbs  of  an  incb  in  diam- 
eter at  the  base.  Tbe  ftxrot  of  the  bowl  is  somewhat  convex  In  olitline ; 
the  opposite  outline  is  more  nearly  straight  A  little  above  tbe  middle 
of  the  front  of  the  bowl  commences  a  projection  a  quarter  of  an  ineb 
in  width  and  a  little  less  tban  an  inch  in  length.  The  hollow  of  the 
bowl  extends  throughout  its  whole  length,  the  opening  below  being  in 
the  center  of  the  base.  This  pipe-bowl  was  evidently  intended  to  be  get 
on  a  flat,  hollow  tube,  closed  at  tbe  outer  end,  and  tbe  mouthpiece* 
placed  at  or  made  of  the  opposite  extremity.  Tbe  "  projection  "  would 
be  useful  in  holding  the  bowl  securely  to  the  stem,  by  affording  a  bold 
for  the  cord  that  wrapped  tbe  tube  and  crossed  tbe  upper  end  of  this 
projection  on  tbe  bowl. 

We  have  said  that  figure  179  was  the  common  shape  of  the  stone 
pipes;  bat  the  pipes  themselves  are  not  common  nor  abundant,  even 
where  relics  are  pleotifal.  Of  tbe  majority  of  soapstone  pipes  that  we 
have  met  with,  the  pattern  figured  is  tbe  prevailing  one ;  but  of  the 
thousands  of  relics  we  bave  ourselves  gathered,  or  seen  in  tbe  cabinets 
of  others,  there  were  not  probably  two  dozen  specimens  of  stone  or  clay 
pipes. 

Figure  180  represents  a  somewhat  fragmentary  specimen  of  a 
calumet  or  pipe  of  peace,  carved  from  soapstone  of  even  less  density 
than  tbe  material  of  the  preceding  example.  It  bears  a  general  re- 
semblance to  tbe  calumets  figured  by  Laphamf  and  Squier:^;  t)at  ia 
no  wise  approaches  the  artistic  elegance  of  the  mouud-bailders'  pipes. 
This  specimen,  figure  ISO,  consists  of  a  dat  stem,  one  inch  wide  at  tbe 
bowl,  where  it  gradually  narrows  toward  tbe  end,  or  moutb-piece  termi- 
nation. This  stem  is  of  a  uniform  thickness  of  seven-sixteenths  of  an 
inch.  The  hole  for  the  passage  of  tbe  smoke  is  smooth,  and  decreases 
in  caliber  as  it  nears  the  opening  into  tbe  cavity  of  the  bowl.    The  bowi- 

*  We  have  aaeD  twu  epecimeos  of  ebort,  drilled  bwuub,  tbat  muy  have  beeu  iiaed  oa 
"raouth-pieces,"  whea  a  lonj;  reed  baa  beeu  nsed  oB  ix  "Btem." 

*  Antlq.  of  WisconBin,  pp.  83, 84, 
I  Abor.  Mon.  New  Tork,  p.  76. 
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'  cavity  is  exactly  half  an  incb  id  rliameter,  and  balf  ao  inch  deep.  1^ 
however,  the  margin  of  the  1k>w1  ie  broken  throughout  its  entire  exteot, 
it  is  possible  that  the  depth  of  the  cavity  may  have  been  greater.  Thii 
form  of  pipe  is  not  as  frequently  met  with  as  the  preceding  one, 
filthougb  not  what  might  be  called  a  "rare"  pattern.  Wehaveeeen 
several  plaia  f^agmeats  of  carved  and  drilled  soft  stone,  which  ven 
certainly  referable  to  the  stems  of  this  style  of  pipe. 

Figure  181  represents  a  form  of  small  clay  pipe,  of  which  fragments 
are  occasionally  found,  but  very  seldom  is  a  perfect  or  even  nearly  per- 
fect specimen  met  with.  In  the  splendid  cabinet  of  Michael  Nowbold, 
esq.,  of  Burlington  County,  New  Jersey,  are  several  fragments  of  this 
form  of  pipe,  of  fine  yellow  clay,  whlcti  had  been  very  carefully  baked. 
The  stems  were  perfectly  cylindrical  instead  of  fiat  on  the  under  side,  u 
is  the  case  with  figure  181 ;  the  bowl,  also,  of  this  specimen  figured  is 
ridged  and  somewhat  flattened  upon  the  sides  and  ftvnt,  which  gives  it 
a  much  less  neat  appearance  than  those  referred  in  the  Newbold  collec- 
tion or  than  similar  clay  pipes  found  in  New  York." 

Figure  182  represents  a  very  large,  though  roughly  made,  stone  pipe, 
found  near  the  shore  of  the  Delaware  Kiver,  at  Beverly,  N.  J.  It  is 
apparently  carved  ont  of  a  serpentine  pebble,  the  bowl  pecked  ont 
and  then  polished  inside  and  out.  The  stem  is  fiat,  with  rounded  angles, 
while  the  whole  snrfece  is  somewhat  poliBhed.  The  nearly  circular  howl 
is  two  iocbes  in  diameter,  with  sides  varying  little  from  an  average  thick- 
ness of  abontthree-eigbthsof  an  inch.  The  bottom  of  the  bowl  aodthe 
stem,  which  are  eontinaooB  and  straight,  or  flat,  have  not  been  polished, 
and  appear  to  be  the  unaltered  surface  of  the  pebble  of  which  the  pipe 
is  made.  The  only  attempt  at  ornamentation  consists  of  a  number  of 
oblique  lines,  pretty  deeply  cut,  which  are  crossed  by  similar  ones  ex- 
tending across  the  spaces  between  the  long  lines.  The  cross-lines  are 
alt  short,  none  extending  to,  or  encroaching  upon,  the  others.  These 
have  been  cut  with  a  sharp-pointed  tool  not  recognized  in  any  of  the 
large  series  of  pointed  forms,  as  drills,  &c.,  which  we  have  collected. 

There  is  in  the  cabinet  of  Kntger's  College,  at  New  Brunswick,  IS. 
J.,  a  large  stone  pipe  similar  to  this  specimen  in  every  particular,  fig- 
ure 182,  save  that  of  ornamentation,  of  which  there  is  none.  These 
two  specimens  are  the  largest  we  have  seen,  tbat  have  been  discovered 
in  the  State.  We  have  beard  of  the  existeoce  of  several  specimens  of 
large  stone  pipes,  some  with  elaborate  carving,  but  on  tracing  them  up 
they  have  invariably  proved  to  be  either  much  less  "extensive"  than 
was  represented,  or  undoubted  pipes  of  the  mound-builders,  brought 
from  the  Western  States. 

Figure  183  represents  an  interesting  Augment  of  a  "pottery"  pipe, 

and  is  made  of  tbe  same  mixture  of  clay,  shell,  and  mica  as  are  most  of 

the  scraps  of  vessels  tbat  we  find  scattered  over  fields  where  Indian 

villages  formerly  existed.    This  fragment  is  nnquestionably  the  front  of 

•  Squicr,  L  c,  p.  76,  figa.  9,  10,  U. 
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the  bowl,  which  wna  qaadrangnlar  instead  of  circular— a  character  qnite 
nQcommon  in  the  pipe-bowU  of  "  pottery." 

The  amoQut  of  surface  oraameiitatioR  in  this  ftngment  is  DnuBoally 
great ;  and  although  composed  of  straight  lines  oniy,  the  human  face  was 
evidently  intended  to  be  represented  iu  the  three  short  transverse  lines ; 
the  two  upper  ones  representing  the  eyes,  and  the  lower  one  the  mouth. 
This  is  the  more  prohahle  since  the  lower  line  is  the  widest,  largest,  and 
really  somewhat  month-like  in  shape.  Besides  these  three  there  are 
eight  lines,  four  npon  each  side,  extending  obliquely  upward  and  out- 
ward. This  fragment  measures  one  inch  and  one-qnarter  in  width,  and 
one  inch  and  an  eighth  in  depth. 

While  we  have  been  far  from  successful  in  collecting  an  extensive 
series  of  fine  pipes,  there  is  no  doubt  that  large  and  finely-worked  speci- 
mens were  made  by  the  Indians  on  the  Atlantic  sea-board.  Such  pipes 
have  been  discovered  elsewhere,*  and  it  is  fair  to  presume  that  what  in 
occasionally  met  with  in  the  Eastern  States,  in  the  way  of  "  relics,"  will 
yet  be  found  somewhere  in  New  Jersey.  Mr.  Perkins  has  described 
"a  very  pretty  pipe"  which  "was  dug  up  not  1^  from  Bnrlingtoo, 
Yt.,  and  is  now  in  the  museum  of  the  University  at  Burliugton." 
It  is  shaped  like  a  common  clay  pipe,  but  the  bowl  is  smaller  and  thicker, 
and  the  stem  shorter.  It  is  wrought  from  a  piece  of  dark-clouded  gyp- 
sum, and  is  nicely  polieb^d.  The  bowl  •  •  •  is  encircled  by  two  rows 
of  oblong  cavities,  about  one-fonrth  of  an  inch  broad,  and  from  three- 
tenths  to  one-half  of  an  inch  long,  and  one-eighth  of  an  inch  deep,  no 
two  being  oxactly  alike.  There  are  seven  of  these  in  the  lower  row  and 
eight  in  the  npper,  and  they  were  probably  inlaid  with  some  ornamen- 
tal substance."  We  have  qnoted  this  entire  description  of  tbe  Vermont 
pipe  for  the  reason  that  we  remember  having  seen  such  a  pipe  some  years 
ago,  which  was  said  to  have  been  found  at  or  near  the  Delaware  Water- 
Gap. 

The  comparative  rarity  of  aboriginal  smoking-pipes  is  easily  explained 
by  the  fact  that  they  were  not  discarded,  as  were  weapons,  when 
those  by  whom  they  were  fashioned  entered  npon  the  iron  age.  The 
advances  of  the  whites  in  no  way  lessened  the  demand  for  pipes,  nor  did 
tbe  whites  substitute  a  better-made  implement;  therefore,  the  pipes 
were  retained,  and  used  until  worn  out  or  broken,  excepting  such  as 
were  buried  with  their  deceased  owners.  What  was  the  ultimate  fate 
of  these  can  only  be  conjectured.  Certain  it  is  that  in  every  instance 
an  Indian  grave  in  New  Jersey  does  not  contain  a  pipe.  If  the  practice 
of  burying  the  pipe  with  its  owner  was  common,  we  must  believe  that 
the  graves  were  opened  and  robbed  of  this  coveted  article  by  members 
of  the  same  or  some  other  tribe.  A  serions  objection,  however,  to  this 
supposition  is  that  the  stolen  pipes  would  be  recognized ;  but  while  this 
is  possible,  we  do  not  think  tbe  fear  of  detection  deterred  the  ancient 
grave-robber,  and,  besides,  it  should  be  home  io  mind  that  a  pipe  could 
*  Amer.  H&t.,  voL  v,  p.  13. 
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be  easily  altered  in  its  general  appearance,  and,  furtlier,  tbat  the  great 
majority  of  pipes  were  probably  of  aplaincbaraoter,  nowngleonebeinf 
especially  distingaisbable  &om  its  fellows.  But  for  tbe  few  lines  npoD 
the  specimen  fignred  in  Ho.  182,  it  wonld  not  differ  noticeably  from  that 
in  Butger's  College  Maseam ;  and  might  not  a  dozen  others  be  bat  bo- 
similes  of  figure  180  T 

ChaptebXX. 


In  certain  localities,  fragments  of  black,  brown,  and  red  pottery  are 
almost  as  abundant  as  arrow-points  in  others.  Unfortonately,  thesefrag- 
ments  are  generally  too  small  for  determining  the  shape  of  tbe  vessels  to 
which  each  belonged  j  they  are,  however,  large  enough  to  show  one 
characteristic  of  aboriginal  pottery,  viz,  profase  ornamentation.  This 
was  principally  bylines  and  dots,  but  the  variety  of  theoombinationsof 
these  is  so  inezbaastible  that  we  have  seldom  met  with  two  fragments, 
not  of  tbe  same  vessel,  which  were  identicaL 

Tbe  lines  and  square  "  dots  "  have  been  formed  by  removing  a  sm^l 
portiou  of  the  clay  while  soft,  and  not  by  mere  displacement  by  pres- 
sure with  a  cord  or  sharp  stick  or  bono.  The  edges  are  sharp  and 
well  defined,  and  never  merely  elevated  ridges,  which  give  the  inter- 
vening depressions  the  appearance  of  carved  lines. 

Figures  184, 185,  ISC,  and  187  are  good  examples  of  the  usual  "flnd" 
of  pottery -fragments,  both  as  to  size  and  general  character  of  omamen- 
tation.  These  specimens  are  all  formed  of  the  bine  clay  ("triassic^), 
ae  determined  by  Prof.  T.  A.  Conrad,  of  Philadelphia,  which  nnderlies 
and  constitutes  in  part  tbe  bluff  running  parallel  to  the  Delaware 
Biver  and  skirting  tbe  meadows  from  Trenton,  N.  J.,  to  Bordentown 
nod  beyond.  This  clay,  which  is  now  used  in  terra-eotta  establishments, 
was  not  used  by  the  aborigines  in  its  pure  state,  but  was  mixed  with 
sand,  mica,  or  pounded  muBset-Bhells,  or  with  all  of  them.  The  miztore 
of  other  materials  does  not  appear  to  have  affected  the  color,  since  we  have 
found  pieces  of  every  shade  of  brown,  black,  red,  &c.  Jadgiog  from 
the  degrees  of  curvature  of  even  these  small  fragments,  the  vessels  of 
which  they  are  pieces  were  originally  small,  globular,  and  wonld  bold 
not  more  than  a  qnart,  but  usually  they  were  of  about  two-thirds  this 
capacity. 

Fignre  188  represents  a  fragment  of  pottery  peculiarly  ornamented. 
Besides  a  narrow  Hoe  which  is  met  near  the  middle  of  the  fragment  and, 
at  nearly  aright  angle,  by  another,  showing  tbat  but  few  lines  were  en- 
graved npou  tbe  vessel,  there  are  rows  of  curious  "  dots "  formed  by 
pressing  tbe  clay,  while  soft,  with  a  hollow  tube  (in  this  case  a  spearcf 
grass) ;  the  clay  rising  into  tbe  tube  leaves  a  bead-like  formation  on  the 
pottery-  We  have  uot  met  with  any  other  fragment  with  bead-Uke 
markings  similar  to  these,  either  iu  rows,  as  in  this  inslauce,  or  scat- 
tered about. 
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Figure  189  ia  anotber  instance  of  interesting  ornamentation.  In  this 
cose  the  interTening  lines  and  spaces  are  of  eqnal  width,  bnt  the  de- 
preBsionsor  "  lines  "  arecorioasly  "  broken  "  b;  transverse,  narrow  ridges, 
uniformly  distant  flx>m  eacb  other.  These  transverse  ridges  are  of  the 
samesize,  distinctly  carved  or  molded,  and  nearly  on  a  level  with  the  trve 
snrfoce  of  the  fragment.  The  vessel  to  which  this  little  piece  belonged 
was,  evidently,  broken  intentionally,  there  being,  where  the  fragment 
vas  fonnd,  a  mass  of  blackish  powder  and  more  than  a  qaart  of  pieces, 
all  smaller  than  that  in  theflgnre,  but  equally  covered  with  ornamental 
lines.  Althoagb  do  stone  was  in  the  immediate  neighborhood  of  tbis 
and  the  other  fhigments  when  found,  the  mass  of  pieces  indicated  that 
the  pottery  was  crashed  by  a  large  flat  stone. 

Fignre  190  represents  a  perfect  specimen  of  a  small  vase,  such  as  is 
occasionally  met  with  in  the  graves  of  aborigines,  and,  if  baried  by 
themselves,  always  in  the  immediate  neighborhood  of  graves  of  adults. 
This  vase  measures  three  and  three-foarths  inches  in  height,  and  is  of 
eqnal  width  at  the  month,  inclndiog  the  flaring  of  the  rim.  The  clay 
has  bat  a  slight  admixture  of  shell,  and  is  identical  with  much  of  the  pot- 
tery fonnd  in  fragments  upon  the  surface  of  the  ground.  The  ornamenta- 
tion is  the  rudest  we  have  seen.  It  consists  merely  of  lines  in  series  of 
four  eacb,  at  an  angle  with  the  rim  of  the  vessel  and  of  difi'erent  lengths, 
the  longest  being  not  over  one  and  a  half  inches.  These  lines  appear  to 
have  been  produced  by  drawing  a  pointed  stick  over  the  clay  previoasly 
to  baking.  The  capacity  of  this  vase  is  one  pint  and  five  flnid-onnces. 
When  takeu  Arom  Uie  earth  it  was  filled  to  the  brim  with  a  black  dnst 
which,  on  examination,  proved  to  be  burnt  bone  and  animal  matter  un- 
mixed with  earth.  On  exposure  to  the  atmosphere  this  "  black  "  powder 
became  gray,  and  sbortly  afterward,  absorbing  moisture  very  rapidly, 
formed  a  dnil,  lead-gray,  pasty  mass.  The  top  of  the  vaae,  aa  it  lay  in 
situ,  was  covered  with  a  plate  of  mica  about  one  foot  square  and  half 
an  inch  thick.  Such  plates  of  mica  are  qnite  common  about  the  fields 
in  the  neighborhood  of  Trenton,  bnt  are  seldom  met  with  In  as  large 
size  as  that  covering  the  baried  vase.  This  vase  is  in  size  similar  to 
those  found  in  the  western  monnds,*  but  is  not  ornamented  with  the 
care  which  distingaisbes  the  latter.  It  should  be  borne  in  mind,  how- 
ever, that  difference  in  omameutation  is  scarcely  a  safe  guide  in  the 
separation  of  pottery  into  the  production  of  the  monud-bnilders'  and 
that  of  the  modern  Indian.  In  gracefulnesa  of  outline  the  New  Jersey 
vase  is  the  eqnal  of  that  of  the  monnd-bnilders,  while  we  have  seen  a 
drawing  of  a  large  vase  found  in  Vermont  f  which  exceeds  in  elaborate- 
ness of  details  any  fignred  by  Messrs.  Sqnier  and  Davis.  The  monnd- 
builders  were  never  inhabitants  of  what  is  now  known  as  New  Jersey 
nor  of  the  State  of  Vermont,  bat  pottery  is  sometimes  fonnd  in  these 
sections  the  eqnal,  in  some  instances,  of  the  pottery  of  the  West  in  style 
of  decoration,  while  in  all  cases  it  is  as  hard  and  durable. 

■  Ana.  Mod.  Mus.  Valley,  pp,.  iSS.  189,  pi.  zM. 
t  Amerluui  thtmaUst,  vol.  v.,  p.  14,  Bg.  1. 
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We  bave  seen  one  example  of  pottery  wbicb  presented  several  peculiar 
features ;  it  was,  bowever,  ODfortuDately  brttken  up  and  lost  previously  to 
oar  interest  in  aboriginal  remains.  It  consisted  of  a  qnadrangnlar  box  of 
black  pottery  mixed  withmico,  about  fifteen  inches  long,  ten  wide,  and  six 
or  seven  deep.  It  was  ornamented  on  all  fonr  sides  witb  fine  lines, 
closely  engraved,  and  extending  from  the  top  to  the  bottom  of  the  box. 
When  taken  out  of  the  gronnd  it  was  foil  of  a  reddish  powder  of  a  faint 
aromatic  odor,  and  contained  many  of  the  smaller  bones  of  a  deer, 
(Cariacut  virginianus.)  These-bonea  had  apparently  not  been  exposed 
to  heat  at  any  time,  bot  were  probably  the  remains  of  venisoo  baried 
with  and  intended  as  food  for  the  deceased,  whose  skeleton  wae  foand 
within  a  few  feet  of  the  "  box." 

Of  course  pottery,  in  fragments,  is  most  abundant  at  localities  where 
the  aborigines  had  their  villages,  as  near  Trenton,  N.  J.,  but  we  bare 
always  found  some  fragments  wherever  we  have  chanced  to  search  for 
relics  in  general.  Especially  is  this  the  case  along  the  old  "  Indian 
trails"  or  the  routes  they  used  for  their  annual  trip  to  the  sea-shore. 

Under  the  beading  of  "  pottery,"  we  now  call  attention  to  certain 
fragments  of  vessels  which,  instead  of  being  formed  of  clay  molded 
into  the  desired  shape,  were  "pecked"  out  from  a  solid  stone.  When 
we  come  to  the  consideration  of  "  corn-mills  "  we  shall  find  that  basins  of 
considerable  capacity  were  pecked  in  stationary  rocks,  and  smaller  stones 
were  hollowed  for  portable  corn-mills,  and  therefore  it  is  not  strange 
that  vessels  for  other  purposes  should  also  have  been  made.  We  have 
not  met  with  any  perfect  specimens  of  sach  stone  vessels.  Our  knowl- 
edge of  them  is  based  solely  on  two  fi'agments,  one  of  which  we  figare. 
It  is  an  ordinary  sandstone  bofflder,  probably  of  an  oval  shape ;  being 
first  broken  into  halves,  the  broken  surface  has  been  pecked  at  until  a 
basin  of  some  capacity  has  been  formed. 

Fignre  191  represents  the  fragment  referred  to.  The  inner  side  of 
the  bowl  is  noticeable  from  the  fact  of  its  being  of  a  decided  red  tint, 
which  is  in  marked  contrast  with  the  light  gray  color  of  the  stone  itself. 
Along  the  side  of  this  reddish  interior  is  a  deeply  cat  groove,  which  ex- 
tends downward  a  distance  of  nearly  an  inch  and  a  half,  and  then  bend' 
ing  at  a  right  angle  to  its  former  course  extends  to  the  broken  edge  of 
the  specimeu.  To  what  use  such  a  stone  vessel  was  pnt  can  only  be 
conjectured.  The  other  fragment  which  we  have  shows  even  more  plainly 
that  the  vessel  has  been  "  pecked  "  out  with  a  stone  hammer,  but  it 
is  so  irregnlar  in  shape — so  fragmentary  a  fragment — that  the  indica- 
tions of  its  having  been  a  portion  of  a  vessel  are  not  as  clear  or  un- 
qnestiooed  as  are  those  of  figure  191. 

Mr.  Evans*  says  of  Great  Britain,  with  reference  to  vessels  of  stone 
being  found  there :  "  Vessels  without  haudles  were  also  occasionally 
formed  of  stone.  Six  or  seven  of  these,  of  variona  sizes  and  forms,  were 
discovered  in  a  'kist-voen,'  in  the  islaud  of  TJust,  and  are  now  for 


■  Ano.  Stone  Imp.  or  O.  B.,  p.  403,  aod  fig.  3661 
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the  most  part  ia  the  British  Miisenm.  Fonr  of  them  were  of  a  rade 
qnadrangalar  form,  with  flat  bottoms,  and  from  3^  to  7  ioches  high. 
The  other  thiee  were  oval.  They  were  formed  of  schistose  rock,  and 
some  of  them  etill  bear  traces  of  the  action  of  fire."  Mr.  Evans  also 
figures  a  stone  cap,  which  seems  to  be  but  a  '*  restoration  "  of  the  frag< 
moDt  we  have  figured,  and  of  that  which  we  have  ia  our  cabiuet. 

There  is  really  more  difference  in  degree  than  in  kind  between 
SQch  stone  caps  as  figure  191  haa  been,  and  the  "paint-onp"  and  "corn- 
mills  "  jret  to  be  described ;  in  the  former,  a  vessel  to  hold  a  lit^uid  has 
been  required,  and  so  was  pecked  at  and  hollowed  out  to  a  greater  depth 
than  were  the  mills  and  paint-cups,  which  were  needed  only  to  reduce 
small  portions  of  grain  or  lumps  of  clay  to  a  fine  powder.  If  the  red 
color  of  the  inside  of  figare  191  is  a  trace  of  the  red  paint  which  was  so 
abundantly  used  in  the  toilets  of  the  aborigines,  then,  indeed,  the  speci- 
men is  a  fragment  of  a  "  paint-cnp,"  such  as  we  shall  more  particularly 
describe  in  the  following  chapter ;  but  if  such  were  its  use  it  probably 
is  an  exceptional  case,  as  paint-cups,  according  to  oar  acquaintance  with 
tbem,  were  small  vessels  for  individual  use  only,  and  certainly  such  a  frag- 
ment as  figure  191  wonid  hold  enough  paint  to  cover  the  entire  body  of 
the  most  stalwart  warrior. 

Fragments  of  the  ordinary  pottery  are  frequently  abundant  in  the 
fresh-water  or  inland  mnssel-shell  heaps,  associated  with  slabs  of  stone 
and  rounded  or  oval  cobble-stones,  on  the  former  of  which,  and  by  means 
of  the  latter,  the  Indians  crushed  the  Untoa  and  Anodontas  so  numerous 
in  oor  rivers  and  larger  creeks. 

Chapter  XXI. 

PAIHTOUPS. 

When  it  is  remembered  bow  elaborately  the  warriors  of  onr  modem 
Indian  tribes  are  painted  when  on  the  war-path,  it  is  not  strange  that 
we  should  find  traces  of  this  custom  among  the  relics  of  the  older  Stone 
age  of  Xew  Jersey.  The  traces  to  which  we  refer  are  certain  hollowed 
stones,  or  diminutive  mortars,  in  which  the  mineral  mass  of  colored 
clay  was  reduced  to  powder  and  prepared  for  application  to  the  body. 
Such  paint-cups  or  small  mortars  are  not  common  in  the  localities  with 
which  we  are  most  familiar.  They  are  usually  only  water-worn  pebbles 
which  have  had  a  natural  hollow  or  depression  npon  one  side,  which  was 
either  enlarged  at  first,  or  the  original  hollow  was  utilized  as  a  paint- 
receptacle,  and  gradually  increased  by  the  rubbing  action  of  the  little 
pestle.  Messrs.  Lartet  and  Ohristy  have  figured  a  series  of  mortars 
from  the  caves  and  rock-shelters  of  France.  Of  thfise  "  mortars,"  we 
have  many  identical  specimens ;  but  it  is  curious  that  the  most  perfect 
or  undoubted  paint-cup  in  our  collection  should  be  so  very  similar  to  a 
specimen  which  they  include  among  their  "mortars"  as  doubtful.  This 
"doubtful" mortar orpaint-cup  is  described  as  "a  water-worn,  irregn- 
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larly-shaped  IVagment  of  soft  friable  gray  sandstoDe,  bearing  a  parti  of 
the  natnral  impression  of  a  bivalve  shell  which  had  ribs  and  prickl««, 
snch  as  Spondglus  santonenm;  bat  these  markings  caaaed  by  the  shell 
have  been  neariy  obliterated,  eitber  by  the  natural  action  of  water, 
or  by  artificial  rubbing,  probably  by  botb.  Some  slight  fermginooa 
BtaiDs  remain  in  little  hollows  in  the  cavity ;  but  they  may  be  dae  rather 
to  the  imbedding  material  than  to  the  ase  of  tbia  sancer-like  stooe  as  a 
paint-mortar  or  ocher-pot"*  It  is  safe,  we  jndge,  to  presume  snch 
stones  to  be  tme  "  relies"  when  foand  associated  with  others  of  which 
there  can  be  no  doabt.  Its  presence  with  undoabted  relics  may  have 
been  accidental,  bnt  probably  not,  and  if  brought  to  a  cave-dwell  log  or 
rock-shelter,  it  was  for  the  parpose  of  using  it  jast  as  has  been  suggested, 
as  8  "  paint-mortar  or  ocher-pot." 

The  similarity  of  the  weapons  between  the  cotemporaries  of  the  rein- 
deer of  France  and  the  aborigines  of  North  America  has  been  frequently 
pointed  oat  by  the  authors  of  the  Beliquis  Aquitanicte.  It  woold  seem, 
too,  that  the  cnstom  of  painting  the  face  and  body  was  also  commoD  to 
the  two  peoples,  if  soch  hollowed  stones  as  Messrs.  Lartet  and  Christy 
have  figured  from  France,  and  tbe  two  flgared  in  this  chapter,  were 
used,  as  we  believe,  for  paint-mortars. 

Messrs.  Lartet  and  Christy  remark:  "With  these  early  cave-dwellers 
tbe  art  of  jiaioting  was,  as  far  as  we  know,  limited  to  that  favorite 
aboriginal  color,  red.  Tarioos  pieces  of  soft  red  hematite,  covered  with 
scratches,  indicate  bow  thoy  scraped  off  a  red  powder,  which,  mixed 
with  grease,  would  furnish  as  good  means  of  personal  adornment  as  is 
employed  by  many  Indians  at  the  present  day."f  We  should  think 
that  the  finding  of  the  red  hematite  and  tbe  palnt-mortars  both  wonld 
render  the  fact  of  their  having  painted  the  face  an  absolate  certainty, 
and  that  tbe  presence  of  tbe  mineral  indicated  the  use  of  the  hollowed 
stones  as  mortars.  Tbe  particular  one  we  have  referred  to,  as  figured 
by  Messrs.  Lfurtet  and  Christy,  appears  more  Dnquestionably  a  "mortar" 
than  do  some  of  the  discoidal  stones  which  have  merely  flattened  sides 
and  not  a  well-marked  depression. 

Figure  192  represents  a  medium-sized  paint-cup,  made  of  a  water- 
worn  pebble.  7hree  and  three-fourths  inches  long  by  two  and  one- 
quarter  inches  wide,  this  specimen  has  sides  and  ends  of  a  uniform 
width  of  half  an  inch,  giving  thereby  a  large  cup-shaped  depression  for 
the  total  dimensions  of  the  specimen.  It  may  be  objected  that  the  size 
of  figure  192  is  too  small  for  the  supposed  use.  Undoubtedly  many 
paint-mortars  were  larger,  but  this  speoimeu  is  not  as  small  as  some  we 
have  found ;  and,  In  lavov  of  the  theory  of  its  having  been  used  as  apaint- 
cup,  is  tbe  fact  that  it  was  found  in  a  grave,  with  a  series  of  arrow-points, 
an  ax,  a  knife,  and  some  fragments  of  pottery.  Tbe  locality  and  the 
evidently  artificial  character  of  the  cap-shaped  depression  prove  beyond 
a  doubt  that  it  is  an  Indian  relic;  and  that  its  use  was  for  paint- 

*  BeL  Aqaitbn,  p.  109,  pL  xxiU,  fig.  2.  ■  L.  c,  p.  22. 
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mixing  seems  more  probable  than  any  other  that  can  be  suggested. 
Associated  vith  this  delicate  paint-cap  was  the  little  clubsbaped 
pestle,  drawn  as  resting  in  the  cap.  It  is  a  pretty  pebble,  three  inches 
in  length,  slender  and  oval  at  one  end,  and  flat,  oval,  and  double 
the  width  at  the  opposite  end.  This  pestle  has  probably  been  worn 
away  considerably  in  its  nse  with  the  accompanying  cnp.  The  width  of 
the  cinb-hke  end,  and  that  of  the  slender  stem,  seem  to  agree  perfectly 
with  the  width  and  depth  of  the  cap's  hollow,  and  tbe  slender  portion 
with  the  points  of  contact  of  the  rim  of  the  cup  and  the  handle  of  the 
paint-crnsher, 

Figare  193  represents  a  very  small  paint-cnp  made  from  a  water 
worn  pebble,  which  has  received  ita  present  hollow,  or  cup-shaped 
depression,  wholly  by  pecking,  after  the  manner  of  worliing  the 
deep  grooves  of  tbe  common  stone  ax.  This  paint-cnp  is  circalar  ia 
shape,  being  a  little  flattened  on  one  side  only.  It  is  one  inch  and  five- 
eighths  in  diameter,  and  baa  bat  a  depHi  of  three-eighths  of  an  inch  at 
the  cent«r  or  deepest  part  of  the  depression.  There  are  still  marks  of 
the  stone  hammer  in  this  hollow,  which,  however,  feels  perfectly  smooth 
to  tbe  touch,  and  has  tbe  same  color  and  amount  of  polish  as  the  exter- 
ior surfaces  of  the  specimen.  This  specimen,  like  the  preceding,  was 
found  in  the  grave  of  a  child,  with  a  number  of  much-decayed  bone 
heads  (T),  and  a  highly-polished  block  stone,  having  a  number  of  small 
boles  through  it.    Eefeience  will  be  made  again  to  this  specimen. 

As  in  tbe  preceding  example  of  paint-caps,  so  ia  this  instance,  a  long, 
slender  pebble,  of  considerable  polish,  and  more  worn  at  one  end  than 
at  tbe  other,  was  found  with  the  cup.  The  two  certainly  seem  fitted- 
for  use  with  each  other. 

Similarly  with  arrow-heads  and  sk inning-knives,  which  merge  grad- 
ually into  spear-heads  and  angrooved  axes,  do  these  paint-cups  or  small 
mortars  gradually  increase  in  size  until  their  use  aa  paint-cups  becomes 
doubtful  and  they  assume  the  size,  &c.,  of  corn-mills.  We  have  seen  a 
few  which  were  large  enough  for  small  coru-milts  and  yet  small  enough 
to  suggest  that  at  any  time  masses  of  red  clay  sufficient  for  a  party  of 
warriors  might  have  been  ground  in  one  of  them. 

Loskiel  says :'  "  They  bestow  much  time  and  labor  iu  decorating  their 
faces ;  laying  on  fresh  paint  every  day,  especially  if  they  go  out  to  dance. 
They  suppose  that  It  ia  very  proper  for  brave  men  to  paint,  and  always 
study  a  change  of  fashion.  Vermillion  is  their  favorite  color,  with  which 
they  frequently  paint  their  whole  head.  Here  and  there  black  streaks 
are  introduced,  or  they  paint  one-half  of  their  face  and  head  black  and 
the  other  red.  Near  the  river  Muskingum,  (State  of  Ohio,}  a  yellow 
ocher  is  found,  which,  when  burned,  makes  a  beautifal  red  color.  This  tbe 
Huron  warriors  chiefly  use  for  paint,  nor  do  they  think  a  journey  of  one 
hundred  miles  too  long  to  provide  themselves  with  it.  Some  prefer  blue, 
because  it  is  the  color  of  the  sky,  when  calm  and  serene,  and,  being 
*  MiirioD  to  North  American  Indians,  p.  49,  London.  1794. 
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coDBitlered  as  an  emblem  of  peace,  it  is  freqaently  intrcklnGed  as  sadi 
Id  their  public  oratioDS.  Therefore,  when  they  wish  to  show  a  peaceM 
disposition  toward  other  tribes  or  Dations,  thej  paint  themselves  and 
their  belts  blue.  The  figores  painted  apon  their  faces  are  of  varioQS 
kioda.  Every  one  follows  bis  own  lancy,  and  exerts  his  powers  of  in- 
veution  to  excel  others  and  have  something  pecaliar  to  himself.  One 
prides  himself  with  the  figure  of  a  serpent  npon  each  cheek,  another 
with  that  of  a  tortoise,  deer,  bear,  or  some  other  creature,  as  his  coat 
of  arms  and  signature." 

We  have  not  been  able  to  determine  what  minerals  were  used  as 
paint  prior  to  the  advent  of  the  £aropean  settlers.  That  it  was  some 
mineral,  naturally  red,  or  made  red  by  burniug,  we  have  no  donbt,  aa 
Vie  have  fouud  faint  traces  of  a  reddish  powder  in  mauy  of  the  Indian 
graves,  which  latter  are  nsnally  only  to  be  recognized  by  the  black  staia 
ID  the  soil — naturally  a  light-colored  sand — by  the  decomposition  of  the 
body,  or  by  the  relics  which  they  may  chance  to  contain.  This  reddish 
'  powder  is  always,  as  found,  so  mixed  with  the  snrrouuding  soil  that  we 
have  not  been  able  to  separate  a  sufficient  quantity  for  conveniently 
determining  its  compositioD.  It  has,  however,  invariably  a  marked 
pungent  odor,  not  at  all  disagreeable.  To  what  extent  this  may  be  doe 
to  chemical  action  that  may  have  been  caused  by  the  decomposition  of 
the  body,  with  which  tbe  pigment  had  been  buried,  it  is  uot  possible  to 
tell. 

Describing  an  Indian  burial,  Loskiel  says  :*  "  They  nsed  formerly  to 
pnt  a  tobacco-pouch,  knife,  tinder-box,  tobacco  and  pipe,  bow  and  arrows, 
.  gua,  powder  and  shot,  skins  and  clotb  for  clothes,  paint,  a  small  bag  o( 
Indian  com  or  dried  bilberries,  sometimes  the  kettle,  hatchet,  and  other 
furniture  of  the  deceased,  into  the  grave,  supposing  that  tbe  departed 
spirits  would  have  the  same  waots  and  occupations  in  the  land  ot  souls." 

Seeing  that  not  only  paiut  but  such  a  multitude  of  other  articles  were 
placed  with  tbe  body  Id  the  grave,  it  is  not  to  be  wondered  at  that  the 
light-colored  soil  should  be  stained  black,  but  that  any  trace  of  the  red 
paiut  should  now  remain.  Of  course,  as  tbe  practice  of  butyin^f  the 
paint  and  other  effects  of  tbe  deceased  with  the  body  is  still  continued, 
it  cannot  be  doubted  that  these  reddish  patches  of  earth  which  we  have 
described  as  still  existing  in  the  almost  obliterated  graves  of  Indians, 
are  really  deposits  of  paint,  sucb  as  Loskiel  mentions  as  one  of  tbe  list 
of  articles  usually  buried. 

Chaptbe  XXII. 

HOES  AND  SHOVELS. 

The  cultivation  of  maize  or  Indian  com  was  carried  on  extensively 
by  the  aborigines  throughout  tbe  southern,  or  more  properly  tbe  cen- 
tral counties  of  the  State.    The  fertile  tract,  comprising  Burlington 
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and  Monmouth  Gonnties,  known  as  Groam  Ridge,  was  a  favorite 
spot  with  the  Indians,  as  shown  by  the  abandonee  of  relics  foand 
tliroDghout  this  section,  and  especially  by  the  occnrrenc«  of  certain 
implements  wholly  nsed  in  the  cultivation  of  their  corn.  These  im- , 
plements,  of  which  there  are  two  varieties,  we  have  designated  "  hoes 
and  shovels,"  the  Iatt«r  being  used  by  tlie  women  in  preparing  the  soil, 
the  former  to  keep  down  the  weeds  after  the  com  had  sprouted. 

Implements  known  as  "hoes,"  both  of  stone  and  elk-horn,  have  been 
flgnred  and  described*  by  Prof.  Kilsson,*  which  differ,  however,  from 
the  New  Jersey  specimens  in  being  perforated  for  the  insertion  of  a 
handle,  a  feature  wholly  unknown  in  Indian  antiquities,  other  than 
as  regards  those  used  for  mere  ornamental  purposes.  The  Scandina- 
vian hoes  differ  principally  in  being  perforated  instead  of  grooved  for 
the  secure  attachment  of  a  handle.  Of  the  use  of  such  "  hoes,"  Prof, 
S^ilsson  says,  "It  must  be  acknowledged  that  if  agricnitare,  as  seems 
most  probable,  consisted  originally  in  bnrning  tracts  of  forest,  and  then 
sowing  among  the  ashes,  these  rude  boes  must  have  been  very  suitable  . 
for  such  operations." 

Figure  194  represents  a  very  beautiful  specimen  of  a  New  Jersey 
stone  hoe.  It  is  admirably  ground  into  proper  shape  from  a  light-gray 
sandstone  pebble,  mineralogically  not  similar  to  any  other  relic  in  our 
possession,  except  a  corn-mill,  to  be  flgnred  and  described  in  the  next 
chapter.  This  relic  is  now  five  and  a  quarter  inches  long  by  a  little  over 
two  and  a  half  inches  wide.  It  was  originally  mncb  longer,  and,  by  the 
wear  it  shows,  was  much  used.  The  under  surface  was  almost  perfectly 
flat.  The  upper  or  outer  surface  is  ridged,  the  height  decreasing  as  it 
approaches  the  front  edge  of  the  implement,  thus  making  the  greatest 
thickness,  one  inch  and  a  half  at  the  head,  which  is  separated  from  the 
body  of  the  implement  by  two  deep  grooves,  or  notches,  which  do  not 
meet  on  the  under  or  the  upjier  sarihce ;  but  the  ridge  that  extends  the 
whole  length  of  the  hoe  has  a  shallow  depression  where  it  passes  between 
the  two  side  notches. 

This  hoe,  therefore,  has  been  attached  to  a  handle  at  right  angles  to 
the  blade,  the  handle  being  placed  in  contact  with  the  hoe  at  the  under 
surface  and  well  lasbed  by  raw-hide  strips  passing  around  it  and  over 
the  side  notches ;  or  the  handle  has  been  split,  or  a  forked  stick,  the 
ends  being  drawn  about  the  hoe  at  the  notches,  and  firmly  bound  by 
raw-hide  strips  at  the  central  notch,  after  the  manner  of  securing  han- 
dles to  the  ordinary  grooved  cobble-stone  ax.  The  shape  of  the  speci- 
men at  once  indicates  its  use  as  an  agricnl^nral  implement.  We  do  not 
Bee  the  advantage  of  a  modern  hoe  over  this  one,  except  in  being  lighter 
and  less  liable  to  be  broken  on  coming  violently  in  contact  with  large 
stones.  We  have  seen  no  other  specimen  from  'Sew  Jersey  as  well 
shaped  as  that  sketched  in  flgnre  194,  but  the  few  specimens  coming 
under  our  notice  were  all  similarly  shaped  in  the  essential  parts. 
■OutheSloDeAgehiSoandiDavia.    London,  1868.    P.  74,  and  pi.  viii,  figs.  180, 1£1, 
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Professor  Ean,  of  New  York,  baa  twice  pablished*  notices  of  agricnl- 
tnral  implemeDta,  which  be  has  called  "  ehorels  and  hoes,"  which  latter 
bear  much  resemblance  to  the  example  here  figured,  bat  differing  in 
.beiDg  chipped  instead  of  groand,  or  "pecked,"  and  then  smoothed, 
either  intentionally  or  by  constant  nse.  The  hoeflgoredin  Profcsaot 
Ban's  later  paper  (1868)  "  ia  seven  and  a  half  inches  long,  nearly  ax 
inches  wide,  and  atwnt  half  an  inch  thick  in  the  middle.  The  ronnded 
part  forms  a  sharp  edge.  The  material  of  which  these  implements 
{also,  shovels)  are  made  is  a  pecnliar  kind  of  blnish,  gray,  or  brownish 
flint,  of  slightly  conchoidal  fractare,  and  capable  of  splitting  into  large, 
flat  fragments.  I  never  sncceeded  in  finding  this  stone  in  situ.  The 
agricultnral  implements  of  my  collection  were  all  found  in  Saint  Clair 
Connty,  in  Sonthem  IHinoia."  It  will  here  be  noticed  that  the  New 
Jersey  hoes,  while  bearing  a  marked  general  resemblance  to,  differ  con- 
siderably from,  the  western  forms.  The  western  specimens  are  all  larger, 
or  at  least  broader.  The  side  notches  are  deeper,  and  the  head  is  of  » 
uniform  thickness  with  the  blade  of  the  implement.  Mr.  Ban  further 
says,  and  onr  specimen  agrees  entirely  with  his  statement,  that  "  if  the 
shape  of  the  described  implements  (shovels  and  hoes)  did  not  indicate 
their  original  nse,  the  pecnliar  traces  of  wear  which  they  exhibit  wonid 
famish  almost  conclnsive  evidence  of  the  manner  in  which  they  have 
been  employed ;  for  that  part  with  which  the  digging  was  done,  appears, 
notwithstanding  the  hardness  of  the  material,  periecUy  smooth,  as  if 
glazed,  and  slightly  striated  in  the  direction  in  which  the  implement 
penetrated  the  gronnd."  The  New  Jersey  specimen  has  the  polished 
surface  and  the  striatious  perfectly,  bat  being  of  a  very  different  mate- 
rial,  the  specimen  in  question  probably  does  not  show  them  as  plainly 
as  described  by  Professor  Ban.  These  hoes  appear  thus  far  to  have 
been  overlooked  by  arcbeeologists,  except  as  occurring  in  the  West 
Professor  Han  mentions  them  as  "rather  scarce,  and  merely  confined  to 
the  States  bordering  on  the  Mississippi  Biver."  We  have  seen  none 
from  Pennsylvania  or  the  New  England  States,  and,  as  regards  New 
Jersey,  they  seem  to  occar  only  in  the  favorite  corn-fields  of  the  aborigi- 
nes, now  Bnrlington,  Monmouth,  and  Ocean  Gonntiea.  This  hoe,  illns- 
trated  by  figure  194,  was  kindly  presented  to  the  writer  by  Joseph 
Newbold,  esq,,  of  Plattsburgb,  N.  J.  It  was  the  only  specimen  of  hoe 
in  his  large  collection  of  American  antiquities.  In  the  collection  of 
Michael  Newbold,  esq.,  of  the  same  neighborhood,  which  is  one  of  the 
finest  and  largest  we  have  seen,  are  two  implements,  bearing  much 
resemblance  to  figure  194,  but  so  mnch  smaller  that  their  nse  as  hoes 
is  doabtfnl.  One  of  them  is  of  serpentine,  the  other  of  fine-grained  por- 
phyry. That  of  serpentine  measures  three  and  three-fourths  Inches  ia 
length,  and  one  inch  and  seven-eighths  in  width.  The  head  of  this 
small,  beautifully  shaped,  and  polished  specimen  is  narrower  than  the 
blade,  which  is  the  case  also,  though  to  a  much  less  extent,  with  the 
*  Bmlthson.  Ann.  Beps.,  1863  and  1868,  p.  379,  and  p.  401. 
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hoe  figured  iu  194.  Tbe  cutting-etlge  of  tbe  serpentioe  implement  is 
almost  as  carved  as  tbe  goage  described  in  cbnpter  xiv.  This  peculi- 
arity, however,  does  not  militate  against  its  use  as  a  hoe,  althongli,  con- 
sidering its  size,  snch  was  probably  not  its  nse.  The  iK>rphj'rj'  does  not 
(liflfer  material);  from  tbe  serpentine  example.  Professor  Ban,*  in  the 
two  papers  from  which  we  have  so  freely  quoted,  in  describing  hoeti, 
mentions  a  large  oval,  fiat,  flint  implement,  found  by  himself  only,  iu 
tbe  West,  which  he  desiguates  as  a  shovel.  We  have  seen  tbot  the 
New  Jersey  hoes  difi'ered  in  some  reapects  from  those  tbe  professor  has 
Qgared  and  described,  bnt  bo  question  could  arise  as  to  tbe  identity  of 
their  uses.  We  will  now  present  fignres  of  "flint"  implements  bearing 
some  resemblance  to  tbe  "shorels"  of  Professor  Ran,  which  we  believe 
were  used  as  such,  although  the  circnmstances  under  which  one  was 
found  wonid  seem  to  class  it  with  "  implements  not  iu  a  state  of  comple- 
tion, bat  roughly-edged  fmgments  which  were  destined  to  be  made  into 
arrow  and  spear  beads  at  some  future  time."  We  cannot  think  this  of 
tbe  examples  we  have  figured,  although  they  certainly  do  not  exhibit  at 
their  front  edges  a  high  polish  and  striation,  the  resalt  of  use  as  shorels 
and  as  hoes.  Shovels  of  sandstone  also  occur,  in  New  Jersey,  a  foot  or 
more  in  length,  and  six  or  seven  inches  wide.  These  are  carefully 
chipped,  flat  upon  one  side,  and  have  a  less  regularly  oval  outline  than 
tbe  jasjier  examples.  We  have  seen  that  the  jasper  lance- heads  are  re- 
produced iu  this  common  sandstone,  in  a  less  careful  manner;  and  so  is 
it  with  the  shovels  of  sandstone,  as  compared  with  those  of  jasper. 
These,  like  all  other  forms  of  relics,  also  vary  in  size,  but  we  have  met 
with  none  that  were  too  small  for  practical  pnri>oses. 

Figure  195  represents  a  beautiful  specimen  of  chipped  jasper  which 
we  hare  twice  referred  to  elsewhere,  once  as  a  lance- headt  and  once  as  a 
hatchet  ;t  but  which,  we  now  fully  believe,  was  not  designed  as  either, 
bat  as  a  shovel.  It  was,  bowever,  never  used.  It  is  one  of  a  hnudred 
and  fifty  which  were  discovered  in  plowing  a  piece  of  newly-drained 
meadow  near  Trenton,  N.  J.,  in  I860,  and  is  shorter  and  broader  than 
the  others,  wbicb  might  have  been  hatchets,  war-club  teeth,  or  lance- 
heads,  probably  some  for  one  purpose  and  some  for  another.  They  were 
certainly  all  finished  specimens,  being  carefnlly  chipped  to  8har|>  edges, 
many  of  them  having  well-defined  points  and  bases.  None  were  as  crude 
as  a  "  rudely-shaped  flint  article  •  •  •  discovered  •  •  •  on 
the  bank  of  tbe  Mississippi,  between  Saint  Louis  and  Garondelet,"  and 
figured  by  Professor  Baa.  §  Most  of  these  buried  jasper  specimens,  when 
discovered,  had  their  points  up,  being  surrounded  by  a  sufficient  num- 
ber of  the  series  to  wall  in  and  bold  in  position  those  that  were  erect 
We  stated  in  the  Naturalist  that  we  had  not  met  with  any  isolated  speci- 

>L.  c,  1863  and  vm. 

lAbbott  on  " Lance-heada,"  in  Proc.  Aoad.  Nat.  Sci.  of  Philadolpbia,  I8G3,  p.  278. 
1  StoDe  Age  in  New  Jersey;  American  NatnraJiet,  vol.  vi,  p.  155. 
i  Smith.    Report  fur  18C8,  p.  405,  fig.  4. 
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mens  similar  to  those  in  tliis  "  deposit;"  but  Binee  then  we  have  foond 
three  io  widely  different  localities,  two  of  which  were  of  the  lance-head 
pattern,  if  not  unqnestionable  examples  of  that  weapon ;  the  other  was 
a  shovel,  similar  in  all  its  details  to  flgnre  195.  This  collection,  which 
was  of  great  interest  as  a  whole,  was  nnwisely  divided  soon  after  its 
discovery ;  but  the  bulk  of  the  series  formerly  in  the  maseam  of  fie 
Philadelphia  Academy,  has  fortunately  been  placed  for  safe-keeping 
with  the  American  Philosophical  Society  at  Philadelphia,  where  the 
specimens  are  open  to  examination. 

On  comparison  with  the  measarements  given  by  Professor  Baa,  flgnre 
IQo  will  be  found  to  be  mnch  smaller  than  the  western  specimeas,  its 
greatest  width  being  three  and  three-fourths  inches,  its  total  length  mx 
inches,  while  the  western  specimens  measure  "  above  a  foot  in  length,  a 
little  more  than  five  inches  in  its  greatest  breadth,  and  is  aboat  three- 
quarters  of  an  inch  thick  in  the  middle ;"  but  just  as  our  hoes,  thongEi 
considerably  the  smaller,  are  yet  unquestionably  "  hoes,"  so  it  is  equally 
probable  that  such  a  specimen  as  figure  195,  though  mnch  smaller  than 
the  western  examples,  is  a  shovel.  In  icidtk,  there  is  no  important  vari- 
ation ill  these  specimens,  but  as  there  ia  a  decided  difference  in  the  depth 
of  the  soil  in  the  Mississippi  liiver  bottom-lands,  as  comx»tred  with  that 
of  the  corn-grounds  of  :N'ew  Jersey,  this  may  account  for  the  difference 
in  their  length. 

Fignre  196  represents  a  large  "  dint  implement "  of  "  shovel "  shape, 
carefully  chipped  from  yellow  jasper,  measuring  nine  inchesandaqoarter 
in  length,  by  five  inches  and  a  quarter  in  greatest  width.  It  is  some- 
what more  point«d  at  one  end  than  at  the  other,  hut  is  too  broad  and 
blunt  to  have  been  put  to  any  other  use,  and  too  finished  iu  appearance 
to  warrant  the  idea  of  being  unfinished.  This  very  large  specimen  of 
jasper  chipping  was  presented  to  the  East  India  Marine  Society  at  Sal«D, 
Mass.,  by  William  Story,  esq.,  and  was  found  in  Kew  Jersey  so  long 
ago'as  1824,  It  is  mnch  larger  thui  any  specimen  we  have  fonud  <x 
seen  in  this  State,  but  otherwise  is  identical  with  such  as  fignre  195  and 
the  lance-head  fignred  in  chapter  vi,  figure  35,  Professor  Ban  men- 
tions* with  reference  to  several  of  the  agricnltural  implements  found 
at  East  Saint  Lonis,  that  *<  their  material  is  a  yellowish-brown  variety 
of  the  flint"  to  which  he  hoi  already  referred.  In  shape  they  corre- 
spond with  the  tools  of  the  same  class  previously  described  by  him ; 
most  of  the  shovels,  however,  instead  of  having  the  end  opposite  the 
cutting-part  worked  into  a  rounded  edge,  terminate  in  a  more  or  less 
acute  angle.  This  answars  admirably  for  a  description  of  this  specimen 
from  Kew  Jersey,  figure  196,  which  is  a  new  shovel,  not  having  beeo 
worn  and  striated,  as  used  shovels  of  flint  always  are ;  but  the  base  of 
this  specimen  would  soon  become  "  perfectly  smooth,  as  if  glazed,  and 
slightly  striated  in  the  direction  in  which  the  implement  penetrated  the 
ground." 

*  L.  c,  186B,  p.  403. 
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All  the  shovels  from  New  Jersey,  that  we  have  seen,  were  from  local- 
ities where  the  aborigines  cultivated  maize ;  tlie  jasper  specimens  from 
Mercer  Gonnty,  exclnsively,  aud  those  of  saudstone  and  slate  from 
Sarlington,  Moumoutfa,  and  Ocean  Counties.  There  may  be  an  excep- 
tion in  figure  154,  which  is  simply  labeled  "  Xew  Jersey,"  in  the  Salem 
collcetioti,  it  not  being  kuown  from  what  part  of  the  State  the  specimen 
came. 

Id  tbc  collectioa  of  Michael  Newbold,  esq.,  is  one  apecimeu  of  shovel,  - 
"which  in  finish,  shape,  and  dimensions,  is  identical  with  that  figured  by 
Professor  Bau,  in  the  Smithsonian  Anonal  Beport;  bat  is  of  sandstone 
instead  of  "  fiint"  or  ja8x>fir.  It  was  found  in  the  very  richest  locality 
for  Indian  agricnltnral  relics  in  this  State. 

Mr.  Evans,  in  the  fourth  chapter  of  his  work,  bas  described  in  detail  and 
figured  many  specimensof  so-called  "chipped  or  rongh-hewn  celts,"  which 
have  every  appearance  of  being  "  shovels"  snch  as  we  have  described; 
or  our  shovels  are  "  celts."  Certainly  they  conld  not  have  been  put  to 
a  cutting  use,  while  they  are  unnecessarily  large  for  bone-splitting.  Mr. 
Bvans  himself  remarks  of  some  of  these  celts,  "as  bas  already  been 
suggested,  it  is  by  no  means  improbable  that  some  of  these  ruder  un- 
polished implements  were  employed  in  agriculture;  like  the  so-called 
shovels  and  hoes  of  flint  of  North  America,  described  by  Professor 
Ran." 

Considering  that  the  polished  celts  are  quite  as  abundant  in  those 
localities  where  implements  of  this  character  occur  at  all,  it  seems  fair 
to  presume  that  the  "chipped  or  rough-hewn"  specimens  were  thus 
made  for  some  particular  purpose,  and  not  that  they  were  rejected  spe- 
cimens, intended  to  be  polished  but  for  some  reason  thrown  aside. 
These  chipped  "  celts"  such  as  we  have  figured  under  different  names, 
as  suggested  by  their  size,  are  all  carefully  shaped  and  finished,  but 
have  no  polished  surface,  and  yet  the  art  of  polishing  stones  was  well 
known  to  the  Indians,  as  illustrated  in  the  beautiful  "  skinning-knives  " 
we  have  figured,  and  which  would  be  considered  as  "  polished  celts"  in 
England. 

Mr.  Evans  does  not  figure  ahj  specimen  of  "rough-hewn  celt"  as 
large  as  the  brown  Jasper  shovel,  figure  196,  which  bears  more  resem- 
blance to  many  of  the  "drift  implements"  of  France  than  any  other 
American  "  chipped  fiint "  we  have  seen,  and  exceeds  in  size  the  river- 
drift  implements,  figured  by  Mr.  Evans;  the  nearest  approach  to  it 
being  his  figure  472,  from  Midford  Hill,  Salisbury.* 

Figure  196a  represents  a  specimen  of  agricultural  implement  closely 
allied  in  general  appearance  to  the  "rude  implements"  in  chapter  II. 
It  is  a  rudely-formed  instrument  for  digging  or  hoeing  roots  or  cultivated 
corn ;  is  of  sandstone  and  chipped  over  the  greater  portion  of  its  sur- 
face, with  one  side,  throughout  its  whole  length,  more  rounded  and  even 
than  the  other,  as  though  it  formed  the  back  to  a  rudely-edged  blade. 
*  Adc.  Stone  Imp.  of  Or.  Br.,  p.  554. 
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Tbe  width  of  tbe  impIemeDt  decreases  somewLat  at  one  end,  giving  the 
narrower  portion  the  appearance  of  being  itself  a  handle  for  tbe  iDstm- 
ment.  The  total  length  of  the  specimen  is  nine  and  seyen-eighths  iDcheE. 
The  width,  for  two-thirds  of  the  length,  varies  bat  little  from  three 
inches.  The  width  of  the  "handle"  or  narrower  end  is  within  a  trace 
of  two  inches.  The  broad  end,  or  that  opposite  the  handle,  is  chipped 
from  each  side  about  equally,  but  on  one  side  of  the  specimen,  at  this 
end,  there  is  a  more  uniform  slope,  and  a  degree  of  smoothness  which 
indicates  a  rubbing  motion  at  this  point,  as  in  digging  iu  loose  soil.  If 
held  by  the  so-called  "handle"  or  narrow  end,  with  the  smooth  side  of 
the  opposite  end  down,  it  will  be  evident  that  this  instrument  was  in  all 
probability  used  as  a  spade ;  if  held  with  tbe  handle  from  and  the  smooth 
end  toward  the  person,  then  the  implement  becomes  a  hoe.  In  either 
case  the  polished  end  Is  thereby  easily  explained;  otherwise,  it  is  inex- 
plicable and  tbe  rude  implement  is  an  enigma.  This  implement  was 
plowed  up  in  a  field  from  which  a  majority  of  the  specimens  figured 
in  this  volame  were  obtained }  and,  although  from  this  locality  some 
truly  rude  implements  have  been  secured,  yet  we  have  not  considered 
this  as  belonging  to  that  more  archaic  class  of  stone  implements, 
although  so  greatly  resembling  them  in  general  appearance  and  work- 
manship, and  being  identical  as  to  mineral  material.  We  ourselves 
have  no  doubt  that  its  use  was  to  dig  up  those  roots  and  bulbs  which 
the  Indian  used  as  food;  or  it  may  be  that,  with  this  and  similar 
implements,  the  ground  was  prepared  for  corn-planting,  and,  as  we  have 
shown,  may  be  called  a  shovel  or  a  hoe  in  accordance  with  the  manner 
ner  in  which  it  is  held. 

Of  the  Delaware  and  Iroquois  Indians  Loskiel'  mentions  that  "they 
used  formerly  the  shoulder-blade  of  a  deer,  or  a  tortoise-shell  sharpened 
upon  a  stone,  and  fastened  to  a  thick  stick,  instead  of  a  hoe  ;"  and  we 
readily  see,  on  comparing  such  "  hoes"  with  theone  of  stone,  which  we  here 
figure,  that  the  latter  is  fully  as  capable  of  doing  the  same  work,  and  of 
doing  it  as  well ;  and  we  doubt  if  there  was  as  much  work  in  flaking  fig. 
ure  106a  into  its  present  shai>e  as  there  would  be  iu  sharpening  a  tortoise- 
shell  or  a  bone  by  rubbing,  and  then  fastening  the  "  blade"  to  a  thick 
stick. 

We  have  seen  that  among  the  rnde  implements  of  chapter  II,  was 
one  which  we  considered  as  probably  an  agricultural  tool;  but  we  must 
limit  its  agricultural  use  to  that  of  merely  digging  such  roots  as  were 
used  as  food  by  the  primitive  people  of  this  region.  In  the  implements 
which  have  been  described  in  this  chapter,  we  see  a  wider  range  of  work 
intended  in  their  manufacture,  even  including  figure  lOGa;  all  of  them 
being  designed  for  use  in  the  cultivation  of  vegetables  and  grain,  as 
welt  as  iu  the  mere  gathering  of  the  latter  when  fully  grown.  We  have 
seen  also  that,  according  to  Loskiel,  both  bone  and  shell  implements 
were  formerly  used,  aud  this  explains  why  stone  hoes  and  shovels  are 
•  lABki«l,  I,  c,  p.  66, 
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not  abuDdafit,  as  they  certainly  shoald  be,  considering  the  attionut  of 
maize  grown,  bad  stone  been  tbe  only  material  oat  of  wbicli  agricnltnral 
implements  were  fasbiooed. 

Chapiee  XXIII. 

COEN-MILLS,  MOETABS  AND  PESTLES. 

Tbe  Indian  women,  npon  whom  fell  all  tbe  drudgery  of  aboriginal 
ife,  reduced  the  hard  kernels  of  maize  to  coarse  meal  by  pound- 
ing them  in  hollows  of  rocks,  natural  or  artificial,  with  globular  peb- 
bles, or  with  long  cylindrical  stones,  carefnlly  chipped  for  the  purpose, 
and  known  as  pestles.  Wooden  mortars  and  pestles  also  were  uaed- 
Wehave,  perhaps,  made  a  distinction  where  none  exists,  in  saying  "corn- 
mills''  and  "'mortars,"  but  it  appears  proper  to  make  this  distinction,  as 
the  plan  pursued  in  meal-making  in  tbe  two  varieties  really  differs.  By 
corn-mills,  we  mean  small,  portable  bowlders,  that  have  a  shallow  hol- 
low pecked  in  them,  and  with  which  were  used  oval  pebbles  held  in  the 
liand  and  revolved  around  the  hollow  or  basin  of  tbe  mill.  This  motion 
ground  the  corn  into  coarse  meal.  By  mortars,  we  refer  to  tbe  deeper 
hollows,  or  basins,  which  were  made  in  permanentrocks,  and  with  which 
^ere  used  the  long,  slender,  cylindrical  pestles,  which  pounded  the  grain 
into  meal,  or,  if  used  for  grinding,  were  held  upright  in  these  deeper 
basins  and  a  revolving  motion  given  to  them.  Tbe  vast  majority  of  the 
pestles  which  we  have  gathered  were  polished  upon  the  end  only,  show- 
ing that  this  part  alone  of  the  implement  was  made  use  of. 

Somewhat  south  of  a  line  separating  Kew  Jersey  into  its  upper  hilly 
and  lower  level  portions,  a  very  marked  peculiarity  occurs  with  refer- 
ence to  corn-mills  and  mortars.  In  tbe  northern  or  upper  section  of 
the  State,  where  rocks  in  /nta  abound,  the  large  flattened  stones  with 
cup-shaped  depressions  {corn-mills)  are  rare,  while  deep  basins  hol- 
lowed in  immovable  rocks  are  very  numerous,  which  is  evidence  that 
in  tbe  rocky  sections  of  the  State  the  site  of  a  village  was  chosen  with 
reference  to  the  "  mill."  Throughout  the  lower  part  of  tbe  State,  on  tbe 
contrary,  rocks  in  situ  arc  not  at  all  abundant,  while  in  many  sections 
they  are  entirely  absent,  especially  those  suitable  for  "  mills,"  and  here  are 
foand  stones  weighing  twenty  or  more  pounds  which  were  brought  from 
a  distance }  a  receptacle  was  first  chipped  on  one  side,  which  gradually 
by  use  became  both  deep  and  smoothly  worn.  The  largest  of  these 
portable  corn-mills  that  we  have  seen  was  a  bowlder  of  conglomerated 
sandstone  and  iron-ore;  it  was  a  cubical  mass,  two  feet  by  nineteen 
Inches  on  the  upper  surface  and  twenty  inches  in  height.  The  "  basin" 
measured  nine  inches  in  diameter  by  six  in  depth. 

Figure  107  represents  a  fine  example  of  the  small  mortars,  or  portable 
corn-mills.  It  is  a  fiat,  triangular  piece  of  sandstone,  somewhat  leas 
than  nine  inches  along  each  side.  The  upper  surface  has  been  ground 
out  until  a  depression  was  formed  about  an  inch  deep.    Associated  with 
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it  was  fignre  198,  an  ordinary  water-worn  pebble.  The  under  aide  of 
tbi8  stone  is  worn  smootb  by  nibbing  against  the  sides  and  bottom  of 
the  basin  of  the  coni-miU. 

Of  the  large  atationary  mortars,  bnt  little  can  be  said  that  has  not 
already  been  mentioned  in  reference  to  the  portable  examples.  Tbey 
are  generally  larger  in  diameter  and  of  greater  deptb,  and  conid  be 
used  only  wltb  the  long  pestles.  The  vast  majority  of  these  stationary 
mortars  are  natural  "  pot-holes ;"  possibly,  in  some  cases,  deepened  in- 
tentionally, or  by  long  nsage  in  crashing  corn.  Such  a  "  pot-hole,"  ased 
as  a  mortar,  formerly  existed  in  a  large  glacial  bowlder  in  Centre  street, 
Trenton,  N.  J.  (Figure  199.)  That  this  was  used  as  a  "  pot-hole"  is  evi- 
denced by  the  circumstance  that  on  excavating  to  remove  the  roct. 
several  broken  pestles  were  brought  to  light,  also  a  stone  ax  and  several 
dozens  of  spear  and  arrow  heads  of  various  sizes. 

"  Hncter  informs  us  that  in  some  of  the  Indian  villages  visited  by 
him,  there  were  one  or  two  large  stone  mortars  for  pounding  com,  wbicii 
were  pnblic  property.  These  were  placed  in  a  central  part  of  the  village, 
and  were  nsed  in  rotation  by  the  different  families."* 

Wooden  mortars  were  also  used  by  the  aborigines,  stumps  of  hard- 
wood trees  being  worn  off  and  hollowed  ont.  With  tbeseastone  pestle, 
sometimes  suspended  to  an  elastic  branch  of  a  tree,  was  used  j  bat  it 
wonld  seem  that  such  a  mortar,  necessarily  yielding  to  the  blows  of  a 
stone  pestle,  would  but  very  slowly  rednce  com  to  meal. 

As  even  the  smaller  of  these  corn-mills  are  quite  heavy,  and  the  true 
mortars,  of  coarse,  immovable,  it  is  probable  that  two  stones,  of  moder- 
ately smooth  surface,  were  nsed  as  a  "corn-mill"  when  merely,  a  dish  of 
mn^  or  a  cake  was  demanded.  While  there  were  a  few  permanent 
towns,  the  great  bulk  of  the  aborigines  were  constantly  changing  their 
quarters,  and  we  doubt,  therefore,  if  the  majority  of  their  com  was 
gronnd  either  in  portable  coru-roills  or  stationary  mortars.  Besides 
maize,  other  articles  of  diet  were  reduced  in  the  "  corn-mills."  Loskiel 
states  that  they  grind  the  maize  "  as  floe  as  flour  by  means  of  a  wooden 
pestle  and  mortar;"  so,  possibly,  the  stone  mortars  were  intended  for 
other  articles,  snch  as  shell-fish,  outs,  and  berries. 

Of  the  Delaware  Indianst  the  same  author  says  ;  "They  are  fond  of 
muscles  and  oysters,  and  those  who  live  near  an  oyster-bed  will  subsist 
for  weeks  together  upon  them.  They  also  eat  the  land-tortoise,  which 
is  about  a  span  broad,  and  rather  more  in  length ;  and  even  locusts  are 
used  for  food.  These  come  frequently  in  large  swarms,  covering  and 
destroying  even  the  bark  of  the  trees." 

As  the  oysters  and  muscles  were  also  dried  in  large  quantities  for 
winter  use,  it  is  very  probable  that  portable  corn-mills  were  used  to 
reduce  the  dried  shell-fish  to  a  sort  of  powder  or  pulp.    This,  mixed 

*  Fliat-Cbipe,  p.  546,  quotiog  Tram   Huutot's  MaoDera  and  Customs  of  IndiMi 

Tribes,  p.  S69. 

IMission  to  North  American  Indiiuia.  p.  C7.    Lomloii:  1704. 
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-vrith  the  corn-meal,  made  a  dougb,  or  batter,  not  unlike  tlie  modera 
'*  iVitters.''  It  was  a  commoD  practice  with  the  Indiana  to  mix  otlicr 
articles  of  food  with  the  meal  made  from  maize,  and  for  this  both  corn- 
wills  and  mortara  are  admirably  adapted.  Loskiel  mentions  their 
mixing  dried  bilberries  with  corn-meal,  and  also  smoked  eels  chopiied 
fine. 

Pestles,  very  abandaut  thronghout  the  whole  State,  are  those  long, 
cylindrical  stones,  which,  as  a  class,  have  been  chipped,  or  chipped  iiiid 
ground,  until  their  length  is  many  times  greater  than  their  diameter. 
Of  course,  so  simple  an  instniment  will  not  vary  liuch  except  in  size. 
We  have  seen  none  in  New  Jersey  showing  any  attempt  at  ornamenta- 
tion. Mr.  Perkins,*  describing  some  Indian  relics  from  Vermont,  in 
speaking  of  pestles,  says :  "  I  have  seen  only  one  that  had  any  kind  of 
ornament  npon  it.  This  is  a  large  one,  over  two  feet  long,  in  the 
maseum  of  the  University  of  Vermont.  It  is  cylindrical,  as  usual, 
and  is  ronnded  at  one  end,  while  the  other  is  carved  to  res^ble  the 
head  of  some  animal — it  may  be  a  wolf."  Mr.  F.  W.  Putnam,  in  a 
foot-note,  referring  to  the  above,  adds:  "  In  the  collection  of  the  New 
York  State  masenm  at  Albany,  there  is  a  long  '  pestle,'  of  identical  pat- 
tern and  having  (he  same  rough  carving  as  the  one  described  from  the 
BnrlingtOQ  museum.  These  are  the  only  ones  that  have  come  nndermy 
observation  having  the  handle  carved  to  represent  an  animal,  though 
most  of  the  longer  implements  of  this  character  have  a  knob  at  the 
handle,  as  if  for  the  purpose  of  snspeusion."  We  have  seen  pestles 
from  New  Jersey  twenty-five  inches  iu  length,  but  all  are  plain  throngh- 
oat ;  not  a  single  example,  with  even  "  a  knob  at  the  handle,"  having 
occurred  in  any  collections  in  this  State  which  we  have  visited. 

Figure  200  represents  an  excellent  average  specimen  of  the  stono 
pestles  as  found  in  New  Jersey.  This  example  measures  seventeen  and 
a  half  inches  in  length  and  nearly  eight  incbes  in  circumference.  It  is 
somewhat  polished  and  beveled  at  either  end,  which  wonld  indicate  that 
the  ends  were  used  in  the  deep  mortars,  and  not  the  sides,  by  rolling  in 
the  saddle-shaped  corn-mills.  There  is  no  indication  whatever  of  the 
sides  having  been  used,  they  being  now  as  rongh,  or  nearly  so,  as  when 
the  implement  left  the  hands  of  its  maker.  The  marks  of  the  stone- 
hammerare  plainly  visible  even  to  the  very  ends  of  the  specimen,  allowing 
that  a  great  amount  of  labor  was  expended  in  producing  the  implement. 
Its  weight  is  seven  pounds,  enongh  to  make  it  a  cumbersome  article  for 
curiage.  As  such  pestles  were  nsetbl  only  where  there  were  stationary 
mortars,  it  is  probable  that  this  and  allied  specimens  were  used  princi- 
pally in  the  permanent  towns,  as,  for  instance,  the  one  where  Trenton, 
N.  J.,  now  stands,  which,  accoiding  to  Haeckwelder,  was  the  lieudquar- 
ters  of  a  great  chief.  Figure  200  was  found  within  a  mile  of  the  big 
mortar  we  have  mentioned  as  in  Center  street.  We  have,  however, 
seen  several  fine  specimens  of  long  and  heavy  pestles  in  the  cabinet  of 
*  Anier.  N.it.,  vol.  vi,  p.  12. 
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Micliael  Newbold,  esq.,  of  Barlington  Coaoty,  New  Jersey,  which  were 
found  Id  the  immediate  Deigborhood  of  bis  residence ;  and  bere  the 
small  portable  corn-mills  are  qnite  abandant,  aod  were  probably  naed 
solely  in  reducing  grain  to  meal.  This  fact  somewbat  induces  that  col- 
lector to  believe  that  these  long  "  pestles  "  were  in  reality  -war-clubs ; 
but  we  do  not  think  it  can  be  shown  that  they  were  ever  Dsed  as  such. 
Kcitfaer  does  the  fact  that  Indians  now  use  wooden  clubs  of  a  very  ^mi- 
Inr  shape  and  of  about  the  length  of  figure  200  favor  the  belief  that  the^ 
Bo-called  pestles  were  used  as  clnbs.  Indeed,  tiie  largest  com-mills  we 
have  seen  in  Burlifigton  County  could  not  be  well  employed  in  the  ab 
sence  of  a  pestle,  as,  for  instance,  the  one  we  have  described  iu  this 
chapter,  the  basin  of  which  is  nine  inches  in  diameter  and  six  incbes 
deep. 

Figure  201  represents  a  second  example  of  a  long  i>estle,  with  features 
that  separate  it  widely  from  that  shown  in  figure  200.  It  measares  sev- 
enteen uches  in  length,  lacking  one-eighth  of  an  inch,  and,  instead  of 
being  a  uniform  cylinder,  as  in  the  former  instance,  (tlgure  200,)  is  flat- 
tened along  its  whole  length,  giving  it  a  width  nearly  double  its  thick- 
ness. Although  smoother  than  the  preceding  specimen,  it  shows  the 
marks  of  the  stone-hammer  very  plainly,  except  at  the  ends,  which  are 
smoothed  but  not  polished,  and  perfectly  flat  and  square.  There  is  a 
slight  variation  in  the  width  at  the  two  ends,  the  specimen  gradualiy 
widening  from  the  "  handle  "  to  the  pestle  end.  Examples  of  this  kind 
appear  to  be  veryancommon  :  of  the  two  hundred  and  thirty  pestles  we 
have,  and  of  those  we  have  seen  in  other  collections,  we  have  not  met 
with  a  duplicate  of  this.  Schoolcraft*  has  flgnred  one  that  is  similar 
in  all  respects  to  oars;  and  this  is  the  only  iltnstration  we  recall  of  such 
an  one  being  found  elsewhere.  It  may  be,  however,  that  we  have  merely 
failed  to  meet  with  tbem,  and  that  they  are  not  very  rare.  This  flat- 
tened pestle,  figure  201,  weighs  bat  five  pounds  and  a  half,  and  would 
make  a  far  better  "war-club"  than  the  preceding  specimen,  or  any  of 
the  heavier,  cylindrical  examples ;  bat  in  the  hands  of  an  expert  Indian 
even,  a  powerful  blow  could  not  be  readily  struck  with  such  an  instru- 
ment, except  the  object  were  quiet,  while  as  to  throwing  them,  we  do 
not  believe  it  was  done,  or,  if  it  was,  it  was  not  a  customary  thing  in 
aboriginal  warfare.  In  case  of  sarprise,  these  itestles  might  have  been 
used  for  defense. 

Figure  202  represents  a  very  common  style  of  small  pestle,  of  which 
■we  have  gathered  a  large  series.  They  are  cylindrical  water-worn  peb- 
bles, such  as  are  abundant  in  the  bed  of  the  Delaware  Eiver,  at  and 
above  Trenton,  N.  J.,  measuring  from  eight  inches  to  a  foot  in  length, 
and  from  tn-o  and  a  half  to  three  inches  in  diameter.  These  pestles  are 
not  chipped,  pecked,  or  polished  into  shape,  or  altered  iu  any  way,  except 
that  from  two-thirds  to  three-fourths  of  their  length  is  split  off;  the 
splitting  ending  abruptly  at  what  is  apparently  au  actual  cut  into  the 
body  of  the  stono. 


■  N.  A.  Inilians,  vol.  I,  p.  86,  pi.  21,  fig.  1 
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Such  a  pestle  aa  tbis  showu  jd  figure  202,  waald  be  well  adapted,  as  a 
small  war-club,  either  to  be  retained  in  the  hand,  or  thrown,  as  were  the 
smaller  axes  or  tomahawks ;  but  that  it  is  a  pestle  seems  more  probable, 
iDHsmucb  as  the  handle  is  the  only  portion  of  the  implement  showing 
any  iudieatioa  of  polish,  which  it  is  not  as  likely  woold  be  the  case  were 
tbe  specimen  a  club.  Moreover,  the  extremity  of  the  globular  end  is 
somewhat  battered,  showing  that  contact  with  another  stone  had  been 
freqnent. 

Pestles,  as  a  class,  vary  much  in  size.  The  longest  we  have  met  with 
was  twenty-five  inches  in  length.  The  shortest  are  those  little,  slender 
stones  used  to  reduce  red  clay  to  paint-powder,  in  tbe  stoue  cups  which 
we  have  described.  We  have  not  seen  any  with  flaring  bases,  such  as 
those  figured  by  Squier  and  Davis,*  of  which  tbe  description  reads, 
'<  occasionally  tbey  are  elaborately  worked,  but  most  are  rude-" 

Chapter  XXIV. 

THE   POGGAMOGGOM  AND  NET-SINKEES. 

With  the  one  exception  of  arrow-heads,  no  class  of  relics  is  so  abun- 
dant as  the  grooved  globular  or  ovoid  pebbles,  known  by  many  names, 
but  which  we  have  designated  by  the  term  "  poggamoggon,"  as  such 
stone  implements  are  called  by  the  present  Shoshone  Indians.! 

Figure  203  gives  an  accurate  representation  of  an  average  specimen. 
Some  of  them  are  smaller,  but  none  noticeably  larger.  In  finish  tbey 
vary  mnch,  the  extremes  being  a  rough  pebble  with  an  irregularly 
"  pecked "  groove,  and  a  polished  pebble  with  tbe  groove  accurately 
made  and  smooth.  The  absence  of  battered  surfaces  at  tbe  ends  seems 
to  iudicate  that  tbey  were  never  used  as  hammers ;  but,  as  it  has  been 
suggested,  they  were  weights  for  fishing-lines. 

Professor  Silsson,  to  whose  work  we  have  so  often  referred,  says  of 
specimens  of  this  kind:|  "Those  ancient  j>iitmmc(s  which  occur  most 
commonly  are  *  *  •  oval,  or  ovally  rounded,  and  with  a  groove 
round  the  middle."  He  figures  such,  {pi.  xi,  fig.  217,)  and  says  of  it: 
It  has  "  undoubtedly  been  aplmumet — it  was  brought  from  Pennsj-1- 
vania."§  This  specimen  is  not  grooved  entirely  round  it,  but,  according 
to  tbe  figure,  is  notched  rather  than  grooved.  Such  specimens  from 
New  Jersey  we  will  notice  presently.  They  are  always  ruder  than 
figure  203.  There  can  be  no  doubt  that  the  grooved  stones,  similar  to 
figure  203,  arc  used  as  plummets  in  Greenland.  Professor  ffilssou 
remarks :  ||  *'  I  was  some  years  ago  informed  by  a  person  who  has  long 
resided  in  Greenland,  how  the  stxioes  were  formed  which  were  used  by 

*  Anc.  Mod.  Miss.  Valky ;  p.  220,  fiR.  UH. 
t  Exp.  op  Missouri,  vol.  1,p.  42o,  b;  Lotcis  itiid  Clnrko. 
t  NilsBOD,  StoDO  Age  in  ScaQ<l.,p.'J-'>. 
}L.c.,p.aS,  (foo^notB.} 
L.c.,p.25. 

DigmzedbyCjOOglC 


362  ETHNOLOOT. 

the  uatives  as  plnmmets.  He  sketched  one.  Sabsequently,  a  stndeot 
presented  me  with  a  sUiDe  of  exactly  the  same  shape  as  that  represented 
in  the  sketch  just  meDtioued.  This  stone  was  fouod  id  the  earth  in  tbe 
province  of  Blekinge,  aud  has  evidently  been  used  as  a  plummet.''- 

Mr.  John  Evans*  fignres  a  grooved  pebble  very  large  in  comparison 
with  our  New  Jersey  specimens,  as  a  "  grooved  hammer,"  (1)  and  says  of 
it  and  similar  ones,  **  They  were  originally  regarded  as  stone-bammers, 
bat  such  as  I  have  examined  are  made  of  a  softer  stone  than  those 
aSQOlly  employed  for  hammers,  and  ikey  are  not  battered  or  worn  at  Iht 
ends.  It  seems,  therefore,  probable  that  they  were  nsed  as  sinkers  for 
nets  and  lines,  for  which  parpose  they  are  well  adapted,  the  grooTc 
being  deep  enough  to  protect  small  cord  around  it  f^m  wear  by  Aictton." 
Onr  New  Jersey  specimens  generally  are  hard  enongh  for  hatuiners, 
but  are  too  small,  and,  like  tbe  English  specimens  already  noticed,  are 
free  from  battered  ends.  The  main  diffionlty,  we  think,  in  considering 
them  as  net- weights  or  net-plnmmets,  is  the  absence  of  any  proof  tbac 
the  American  Indians  ever  used  a  net  in  fishing. 

Loskielf  descritws  the  fishing  methods  of  the  Delawares  and  Iroquois, 
but  says  nothing  of  nets.    His  words  are : 

"  I  am  now  to  describe  one  of  the  most  favorite  diversions  of  tbe  la- 
dians  next  to  hunting,  namely,  that  of  fishing.  Little  boys  are  even 
frequently  seen  wading  in  shallow  brooks,  shooting  small  fishes  witb 
their  bows  and  arrows. 

"The  Indians  always  carry  hooks  and  small  harpoons  with  them, 
whenever  they  are  on  a  hunting  party ;  but  at  certain  seasons  of  the 
year  they  go  oat  purposely  to  fish,  either  alone  or  in  parties.  They 
make  use  of  the  neat  and  light  canoes  made  of  birch-bark,  •  •  *  aud 
venture  with  them  into  spacious  rivers." 

Loskiel  describes  a  method  of  sfaad-fishiug  similar  to  that  adopted  by 
the  early  settlers  at  Trenton,  a^  detailed  iu  the  first  chapter  of  this 
volnme.  Having  mentioned  the  habit  of  providing  themselves  with 
hooks,  and  noting,  also,  that  deep -river  fishing  was  customary  among 
tbe  Indians,  we  see  that  a  suitable  *' sinker"  should  also  be  provided, 
and  we  think  there  can  be  no  doubt  that  some,  at  least,  of  these  grooved 
pebbles  were  used  as  such.  We  say  "  tome  of  these  grooved  pebbles," 
since  we  believe  they  are  separable  into  two  classes;  those  rongh  and 
only  grooved  by  pecking  a  slight  hollow  around  them,  and  those  groiud 
over  their  whole  surface,  and  having  a  wider,  semi-polished,  and  uni- 
formly deep  and  wide  groove.  Figure  203  belongs  to  this  tatter  class. 
The  amonnt  of  work  thathas  been  expended  upon  someof  these  grooved 
pebbles,  as  mentioned,  and  the  description  of  certain  weapons  now  or 
tV)rmerly  in  use  by  savage  races,  induce  us  to  believe  that  such  a  stone 
implement  as  figure  203  was  used  mnch  after  the  manner  of  a  modern 
slnng-sbot. 

'  Aac.  StoDH  Imp.  of  G.  B.,  p.  211,  fig.  159. 
t  MiBsion  to  N.  A.  Indians,  p.  9o. 
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Lewia  and  Clarke*  describe  a  weapoa  io  ase  among  the  Shoshone 
Indians  as  follows : 

"The  poggamoggon  is  ao  iastrament  consisting  of  a  handle  tweoty- 
two  inches  long,  made  of  wood,  covered  with  dressed  leather,  about  the 
size  of  a  whip-handle.  At  one  end  is  a  thoQg  of  two  inches  in  length, 
\9hich  is  tied  to  a  ronod  stone  weighing  two  pounds,  and  is  held  in  a 
cover  of  leather.  At  the  other  eud  is  a  loop  of  the  same  material  which 
is  passed  roond  the  wrist  so  as  to  secure  the  hold  of  the  instrnmeiit, 
vrith  which  they  strike  a  very  severe  blow." 

In  this  description  we  notice  that  a  thong  is  tied  about  the  stone,  and 
to  secure  it  a  shallow  groove  would  be  desirable,  if  not  necessary.  Such 
a  groove  we  have  in  the  larger,  better-made  grooved  pebbles  we  have 
described,  and  although  our  New  Jersey  specimens  do  not  reaeh  two 
pounds  in  weight,  they  are  generally  larger  than  the  roughly-finished 
specimens. 

Mr.  George  C.  Mosterst  has  given  us  a  most  interesting  account  of 
the  weapons  and  hunting  implements  of  the  Tehnelcbe  Indians,  and  in 
his  description  of  the  "  bolas  "  now  in  use  by  these  savages,  refers  to 
ancient  bolas,  which  seem  to  be  identical  with  the  grooved  pebbles,  or 
"  net- weights,"  that  we  have  described.  Mr.  Masters  writes:  "Ancient 
bolas  (globnlarstones)arenot  nn&equently  met  with.  These  are  highly 
valued  by  the  Indians,  and  differ  from  those  in  present  use  6^  liaving 
grooves  cut  around  them,  and  by  their  larger  size  and  greater  weight." 
There  is  no  reason  for  believiug  that  the  Patagonian  bolas  were  ever 
in  use  among  the  Kortb  American  Indians ;  but  it  is  possible  that  the 
simplest  form  of  such  a  weapon,  a  globular  stone  with  a  cord  attached 
— the  Bolaperdida  of  the  Tehuelohes — may  have  originated  at  some 
central  point,  say  Brazil,  and  tbence  developed  into  the  ordinary  two 
and  three  hailed  bolas  of  Patagonia  and  the  poggamoggon  of  the  north- 
em  continent.  Nevertheless  we  see  nothing  objectionable  to  the  view 
that  these  two  forms  may  have  arisen  separately,  the  country  and  game 
in  each  case  suggesting,  in  the  one  the  bola,  in  the  other  the  poggamog- 
gon ;  and,  in  the  absence  of  a  knowledge  of  metals,  what  was  more 
natural  than  to  choose  a  globular  pebble,  and  to  groove  it  in  order  to  se- 
cure the  heavy  weight  to  a  flexible  cord  or  handle  f 

As  there  are  simpler  forms  of  "worked"  pebbles,  which  in  our  opin- 
ion were  used  as  "  sinkers,"  as  well  as  the  rougher  specimens  of  giooved 
globular  pebbles,  we  have  assumed  that  specimens  such  as  figure  2U3 
were  used  as  weapons  allied  to  or  identical  with  the  poggamoggou. 
Other  uses,  however,  may  have  been  found  for  these  same  globular  stones; 
for  instance,  we  find  in  Schoolcraft's  work  an  illustration  of  a  war-club 
with  such  a  small  round  stone  inserted  in  a  notch  in  the  end  of  the  club, 
giving  the  completed  implement  the  appearance  of  an  ordinary  wrench 
with  a  small  object  held  in  its  jaws. 


*£xp.  ap  the  Mitaouri,  vol.  i,  page  41&.    Pbiludel.  mi4. 
I  At  home  nitb  tlie  PutngoDians,  p.  Wi. 
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Haviog  divided  the  grooved  globular  slones  into  weapons — thep<^- 
gamoggoQ  (T)  aod  sinkers  for  fishing-lines — vewonld  now  call  attentioti 
to  a  more  primitive  implement,  which  we  have  no  doabt  was  nsed 
wholly  as  a  sinker.  Very  probably  sach  n  sinker  was  improvised  just 
before  starting  ont  intA  the  river  or  lake ;  and  again,  as  the  ^^lobolai 
form  is  preferable,  not  being  as  likely  to  be  caught  by  snags  or  clefts  in 
sunken  rocks,  it  may  be  that  a  few  fiat  stones  were  carried  in  tbe  canoe, 
so  tbat  if  the  good  sinker  were  lost,  a  temporary  one  could  be  readily 
provided, 

Fignre  204  represents  an  ordinary  specimen  of  these  flat,  oval-oatlined 
stones,  with  a  well-defined  notch  chipped  on  each  side,  these  notches  be- 
ing always  opposite  each  other.  No  care  appears  to  have  been  taken  u 
choosing  the  pebbles,  other  than  that  of  not  having  them  too  thick ;  in 
thickness  they  vary  little  from  about  half  an  inch. 

Figure  205  represents  about  the  maximum  size  of  these  flat,  side- 
notched  siukcrs.  It  measures  a  little  over  4  inches  in  length  and  i! 
inches  in  breadth.  The  notches  are  always  in  the  middle  of  the  speci- 
men, so  that  the  implement  is  balanced  when  suspended  by  a  cord  pass- 
ing around  them. 

The  specimens  of  this  class  of  sinkers  vary  bnt  little  in  weighty  bat 
curiously  enough,  and  in  confirmation  of  their  suggested  use,  we  bjkve 
noticed  tbat  the  heavier  specimens  are  found  about  the  Delaware  River 
shore,  where  the  current  is  strong,  and  the  smaller,  lighter  ones  about 
tbe  creeks,  and  where  the  current  is  scarcely  noticeable.  About  the  op- 
lands,  where  all  relics  are  mingled  together  in  tbe  soil,  both  styles  and 
all  sizes  and  weights  of  sinkers  are,  of  course,  found  together,  no  single 
form  predominating,  in  a  locality  like  the  site  of  an  old  village, 

We  have  never  met  with  a  sinker  like  those  figured  in  204  and  205 
with  four  notches,  or  with  the  globular  specimens  having  more  than 
one  groove,  described  by  Professor  iMilsson  as  found  in  Scandinavia. 

Chapi-ek  XXV, 

STONE  IMPLEMENTS  OF  UNKHOWN   OSES. 

Our  knowledge  of  the  functions  of  stone  implements  is,  as  yet,  too  im- 
perfect to  enable  us  to  determine  in  every  instance  the  ase  to  whicb 
particular  forms  were  put.  A  doubt  as  to  their  design  is  still  connected 
with  some  of  the  simpler  forms,  and  it  is,  therefore,  not  strange  tbat  in 
every  large  collection  there  should  be  a  few  specimens  about  which 
nothing  can  be  positively  determined  concerning  the  purpose  for  which 
they  were  made. 

Figure  206  represents  an  excellent  example  of  a  bighly-polished  horn- 
stone  pebble,  which  has  been  cut  off  square  at  one  end  and  worn  to  a 
blunt  but  bighly-polished  edge  along  the  curved  margin.  This  wonlii 
affonl  a  fine  specimen  of  what  we  have  denominated  '^skinuiug  knives," 
wcT-e  the  edge  sharp.    (See  chap,  xi,)    As  it  is,  however,  the  specimen 
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vaay  have  beeu  ueed  as  sach,  tbe  incisions  in  tbc  skin  being  previously 
made  with  a  flint  knife. 

Hince  the  publication  of  Mr.  Evans's  Tolume,  to  which  we  have  referred 
so  frequently,  it  seems  more  probable  that  it  was  used  iu  rubbing  down 
skins  in  the  process  of  their  preparation  for  clothing.  The  shape  and 
size  of  the  stone,  its  high  polish,  and  prevalence  among  the  relics  that 
characterize  the  sites  of  villages,  seem  certainly  to  indicate  that  it  was 
a  domestic  implement. 

Figure  207  represents  another  example  of  polished  pebble,  that  bas 
been  altered  little,  if  aay,  in  shape.  A  noticeable  feature  is  iu  its  being 
perforated  by  five  small  boles,  which  are  natural,  however,  being  thread- 
like veins  of  softer  mineral  which  have  been  drilled  out  On«  of  these 
perforations  occarring  near  the  margin  of  the  stone,  tbe  stone  itself  has 
been  worn  off  at  that  point  until  much  thinner  tban  elsewhere,  and  tbe 
hole  then  enlarged  by  a  very  slender  stone-drill.  A  cord  was  passed 
throagb  this  bole  to  suspend  the  implement  or  ornament. 

If  an  implement,  this  specimen  was  used  iu  the  same  manner  as  the 
preceding  one.  The  curved  outline  is  of  about  tbe  same  thickness  as 
figare  206,  aiid  appears,  like  that,  to  be  more  highly  polished  tban  tbe 
other  portions  of  the  stone.  Either  as  a  "skinning-knife''or  a  skin- 
dresser,  it  is  as  available  as  tbe  preceding  example. 

Professor  ^ilsson*  bas  figured  and  described  what  he  terms  a  "  stretch- 
ing implement,"  to  whicb  class  of  stone  implements  both  figures  20C  and 
207  may  belong.  He  says  of  the  illustration  which  be  gives, "  The  widened 
part,  representing  the  edge,  bas  been  rounded  off  by  constant  wear,  prob- 
ably from  being  rubbed  against  leather  or  something  of  that  kind.  A 
person  who  has  lived  many  years  aa  a  mechanic  in  Greenland,  thinks  be 
has  discovered  a  great  resemblance  between  this  stone  implement  and  the 
bone  implement,  provided  with  a  handle,  which  is  there  used  lor  stretch- 
ing skins  in  order  to  give  them  tbe  requisite  softness.  A  somewhat 
similar  stretching  implement  of  iron  is  still  used  in  those  parts  of  Scania 
where  the  winter  dress  of  tbe  peasantry  consists  of  sbeep-skiu  coats." 
We  can  readily  see  that  the  specimens  we  have  figured,  although  much 
.  smaller,  conld  be  used  in  just  such  manner  as  Professor  yilssou  describes ; 
and  as  the  deer-skin  was  the  principal  material  for  clothing,  these  stones 
may  have  been  used  by  laborious  rubbing  with  tbe  rounded  edge  to 
render  the  hide  flexible  ;  tbe  edge  appearing  the  same  in  both  Professor 
Nilsson's  and  our  specimens. 

In  a  previous  publication  t  we  have  described  a  New  Jersey  "  stretch- 
ing implement,"  which  is  now  believed  to  have  been  a  true  "  scraper," 
and  is  so  classed  in  chapter  XII  of  this  paper.  With  such  scrapers  as  we 
find,  wherewith  to  clean  the  skins,  and  with  these  polished  porphyry 
pebbles  to  stretch  and  soften  them,  after  their  dressing  of  "  brains,"}  tbe 
aborigines  could  make  most  conifortable  clothing  of  the  hides  of  our 

t  Amer.  Nat.,  vol.  vi,  p.  222, 
vol.  i,  p.  45. 
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commoD  (leer;  aud  we  believe  ire  are  not  far  from  right  in  claaauE 
figures  20(>  aud  207  as  "stretcbing  implemente,"  using  that  designation 
as  it  is  applied  by  Professor  ^filsson. 

Figure  208  represents  a  very  carefally-wroagbt  stone  implement,  of 
whicb  we  can  say  but  little  positively.  It  appears  to  be  a  combination  of 
the  ordinary  grooved  oval  poggamoggou  and  the  little  stone  bammer,  to 
be  described  in  tbe  next  chapter.  As  either  the  one  or  tbe  other,  it  is 
a  pretty  specimen,  but  why  the  characteristics  of  two  such  different  im- 
plements should  be  combined  is  indeed  puzzling. 

The  general  surface  of  the  stoue  itself,  as  well  as  the  groove  and 
deep  indentations  on  each  side,  are  worthy  of  notice.  While  not  pol- 
ished to  any  extent,  this  stone  has  a  far  smoother  surface  than  the  ma- 
jority of  either  net-n-eights  or  hammer-stones.  The  groove  is  nnosually 
narrow,  and  apparently  has  been  ground  out  and  not  pecked^  as  is  tlie 
case  with  net-weights.  The  hollows  or  indentations  are  much  deeper 
than  those  in  any  stone  hammers  in  our  collection,  aud,  like  the  grooves, 
are  very  smooth,  as  though  drilled  with  a  stone  drill,  snch  as  figured  id 
chapter  xv,  figure  165. 

There  are  no  indications  of  battering  or  roughness  at  the  ends,  as  in 
all  stone  hammers ;  and,  indeed,  if  such  were  the  intended  use.  why  the 
very  carefully  made  grooves ! 

Our  specimen,  figure  208,  bears  much  resemblance  to  two  of  those 
figured  by  Professor  Kilsson,"  but  is  a  combination  of  them,  which  we 
think  overturns  the  theory  that  the  use  of  the  two  kinds  of  implements 
was  identical.  If  figure  208  had  no  encircling  groove,  it  would  be  vei; 
similar  to  an  oval  tuol-stone  figured  by  Sir  John  Lnbbock.t  This  author 
has  not  much  faith  in  their  baviug  been  stone  hammers,  and  adds, 
"It  is  very  doubtful  whether  these  implements  really  belong  to  tlie 
stone  age." 

Whatever  may  be  the  use  of  the  specimen  we  have  figured,  it  is  nn- 
qaestionably  a  relic  of  the  "stone  age"  of  the  Sorth  American  aborigi- 
nes, and  one  that  was  of  value  in  its  day,  considering  the  character  and 
amount  of  the  work  on  it. 

Figure  209  represents  a  very  pretty  specimen  of  those  "dlscoidal 
stones,"  about  which  there  has  been  much  conjecture. 

We  think  the  following  paragraph  from  Du  Pratz's  workf  correctly 
explains  the  use  of  tho  specimen  we  have  figured : 

"The  warriors  practice  a  diversion  which  they  call  the  game  of  tie 
pole,  at  which  only  two  play  at  a  time.  Each  pole  is  about  eight  feet 
long,  resembling  a  Boman  f,  and  the  game  consists  in  rolling  a  flat, 
round  stone  about  three  inches  in  diameter  aud  one  inch  thick,  with  Ht 
edges  tometchat  aU^ing,  aud  throwing  tbe  pole  in  su<^  a  manner  tbat 
when  the  stone  rests  the  pole  may  be  at  or  near  it.  Both  aatagonists 
throw  their  pole  at  the  same  time,  iiiid  he  whose  pole  is  nearest  tlte 
stone  connts  one,  aud  has  the  right  of  roUiug  the  stone.^ 

*  Stone  Age,  pi.  ii,  fijjti.  31  and  33.  t  PrelitHCoric  Times,  ad  «d.,  p.  98,  Sg.  119. 

t  Hist,  of  Loniaiikua,  ITSO,  p.  366. 
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Squier  aud  Davis,'  in  describing  these  discoidal  stoues,  make 
mentioD  of  information  given  tbem  by  Rev.  J.  B.  Finley,  who  states 
"  tbat  among  the  tribes  vith  which  he  was  acquainted,  stones  identical 
with  those  described  were  much  used  iu  a  popular  game  resembling  the 
modern  one  of  "  ten-pins."  The  form  of  the  stones  suggests  the  manner 
in  which  tbey  were  held  and  thrown,  or  rather  rolled.  TAe  concave  sides 
received  the  tkmab  and  second  finger,  the  forefinger  clasping  tlie  periphery.'^ 

This  last  sentence  applies  perfectly  to  the  description  of  our  specimen. 
The  concavity  ou  each  side,  although  shallow,  is  well  defined ;  that  of 
the  right  side,  or  the  one  which  the  thumb  occupies  when  held  in  the 
right  hand,  being  somewhat  larger.  Of  course  the  stone  can  ho 
reversed  so  as  to  bring  the  second  finger  into  this  larger  cavity,  but  it 
would  naturally  be  grasped  in  the  manner  described  by  Mr.  Finley. 

Figure  209,  while  not  polished  to  any  degree,  is  very  smooth,  an 
accurate  circle  in  outline,  and  has  the  beveled  margin  very  uniform 
throughout.  The  most  elevated  portion  of  the  beveled  edge  is  not  in 
the  middle,  so  that  when  standing  on  edge  the  stone  naturally  falls  on 
the  right  or  more  deeply  concave  side.  WheD  rolled,  it  generally 
tends  to  the  right  and  falls  with  what  we  have  considered  the  "  right"  or 
upi^er  surface  down. 

Sqnier  and  Davis  t  figure  a  great  variety  of  this  class  of  relics, 
and  while  giving  many  reasons  aud  quotations  tending  to  show  that 
they  were  "  game  stones,"  add,  "  tliey  are  certainly  enigmatic  in  their 
purposes." 

These  disks  are  not  abundant  in  Itfew  Jersey,  but  in  every  considerable 
collection  of  "Indian  antiquities"  we  have  visited,  we  have  seen  one  or 
more  specimens,  all  exliibiting  about  the  difference  shown  in  the 
illustrations  given  by  Squier  and  Davis  of  those  tbund  in  the  western 
monnds,  except  that  none  were  perforated. 

Figure  210  is  a  disk  of  very  compact  stone,  measuring  two  and  a 
faalf  inches  in  diameter,  and  one  inch  iu  thickness.  The  sides  are 
finely  polished,  and  the  edge  beveled,  having  a  sharp  central  ridge, 
not  straight,  and  somewhat  nearer  one  side  than  the  other.  In  ont- 
line  this  disk  is  not  a  perfect  circle,  and  will  only  roll  a  short  distance, 
unless  thrown  with  much  force. 

This  specimen  is  much  ruder  in  detail  than  the  preceding  implement; 
and  while  it  may  be  such  a  stone  as  Du  Pratz  describes,  being  "one 
inch  thick,  vnth  the  edges  aometckat  sloping,'"  it  does  not  seem  sufiBciently 
finished  for  such  a  purpose. 

This  disk,  figure  210,  bears  a  marked  resemblance  to  a  "stone  otgect" 
found  at  the  Cape  of  Good  Hope,  "  probably  an  ear-ring,  or  rather 
button,  for  insertion  into  the  lobe  of  the  ear."  The  African  specimen  is 
smaller  than  that  from  New  Jersey,  being  an  inch  and  a  half  in  diam- 
eter and  only  three-eighths  of  an  inch  thick.     Col.  Lane  Foxf,  in 

•  Ano.  Mon.  Misa.  Valley,  p.  223,  fig.  121.  tL.o.,p.  8^1. 
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comineuting  oa  tue  Cape  of  Good  Hope  specimen,  remarks  tbat  ■■sucli 
diska  were  usually  supposed  to  bave  been  used  as  bammer-stoiies :  be 
tbought,  however,  that  this  was  too  small  to  be  used  for  eneli  «  par- 
pose,  aud  tbat  the  suggestion  of  Mr.  Bowker,  that  it  may  have  been 
used  for  insertion  into  the  lobe  of  the  ear,  was  a  very  reasoDnble  one.' 

While  the  specimen,  figure  210,  is  somewhat  larger  aud,  we  snp- 
pose,  beaTler  than  that  above  described,  we  think  it  very  possible  that 
it  too  was  used  as  a  "  button  "  for  insertion  into  the  lobe  of  the  ear.  It 
certainly  is  no  larger,  and  probably  no  heavier,  than  many  of  the  extrav- 
agant ear-rings  which  Mr,  Catliu  saw  and  painted  in  his  ijortraits  of  the 
Indians  of  the  present  century. 

Figure  210  is  a  very  solid  pebble  of  limestone,  of  a  delicate  bluish  gray 
color,  which,  wheu  wet,  shows  beuutiful  mottlingaof  pure  white;  and,  as 
the  stone  is  thus  rendered  so  very  handsome,  is  it  not  probable  tbat  it  was 
an  oroameDt,  and  tbat,  wheu  freshly  cut  and  polished,  the  blue  aad  white 
contrasted  asdistinctly  as  now  when  immersed  in  water  1  If  the  preseur 
dullness  of  the  tint  is  the  effect  of  long  esposure,  to  what  extent  does 
this  fact  bear  upon  the  question  of  age  t 

Figure  211  represents  an  uninteresting-looking  i>ebble,  chiefly  notice- 
able in  that  but  little  of  the  natural  surface  has  beeu  left  by  the  grinder 
and  for  the  astouisbiug  aurlUce-irregularity  which  it  now  presents.  The 
pebble  is  a  fine-gi-aiued  quartz — sand  conglomerate^  banl  and  lieavy, 
No  doabt  the  patient  fashioner  of  this  specimen  bud  some  importanC  ob- 
ject in  view  in  grinding  off  the  natural  surface  iuto  the  many  angular 
surfaces  which  now  exist.  Extendiug  around  three-fourths  of  the  cir- 
cumference of  the  implement  is  a  well-defined  but  crooked  ridge,  close  to 
the  middle.  Ibis  ridge,  which  is  the  prominent  feature  of  the  specimen, 
was  probably  iutended  for  some  useful  purpose ;  but  what  its  object  was, 
andeven  that  of  the  stone  itself,  is  a  mystery.  Asa  pebble  it  would  make 
a  very  good  "  sling-stone,"  but  the  aborigine  certainly  did  not  use  the 
sling.  Asa  *'bola"  it  would  give  a  telling  blow  to  a  puma,  as  described 
by  Mr.  Musters;  but  although  pumas  {Felis  concoior)  were  common,  it  is 
not  known  tbat  our  Indians  ever  used  the  bola.  It  may  bave  been  used 
as  a  war-dub  knob,  such  as  Schoolcraft  figures,  described  in  the  last 
chapter ;  but  would  a  club  be  any  more  effective  because  of  elabor- 
ate grinding  and  ridges  such  as  are  the  surface  of  this  specimen  1  We 
cannot  think  it  was  ever  intended  as  a  stone-hammer.  It  was  never 
certainly  used  as  such,  having  no  trace  whatever  of  violent  contact  with 
other  stones ;  however  it  bears  more  resemblance  to  that  class  of  relics 
than  to  any  other. 

We  have  met  with  only  a  few — eight  or  ten — examples  such  as  figuro 
211,  but  all  corresponded  with  this  in  size,  shape,  and  mostly  in  mate- 
riaL  One  or  two  were  hard  jasper  pebbles,  with  veins  of  fine-quartz 
running  through  them.  All  were  ground  over  nearly  the  whole  sur- 
face, and  most  of  them  were  as  irregular  as  the  one  here  illustrated. 

Figure  212  represents  a  form  of  relic  of  which  we  have  met  with  but 
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one  example,  and  aaless  it  be  incomptete — an  anflDisbed  specimen — we 
can  form  no  idea  of  its  nse. 

Sqnier  and  Davis  have  given"  a  series  of  illustrations  of  "pendants,"  to 
wbicb  tbis  specimen  bears  mnch  resemblance  botb  in  size  and  finisb, 
althoagh  it  is  a  little  longer  than  those  of  the  West. 

They  say,  "  These  pendants  are  of  frequent  occarrence  in  the  vicinity 
of  the*  ancient  works,  though  seldom  foand,  if  fonnd  at  alt,  in  the 
ancient  works  themselves.  They,  for  tho  most  part,  resemble  the 
plumbs  of  the  architect,  and  are  usnally  made  of  rare  and  beautiful  ma- 
terials." As  will  be  seen  at  a  glance,  this  specimen  readily  comes  under 
the  head  of  "  pendants,"  as  just  described,  bnt  the  specimens  figured  by 
Squier  and  Davis  all  have  a  groove  encirclioif  either  one  end  or  both, 
according  to  the  shape  of  the  specimen,  whereby  a  cord  was  secarely  at- 
tached to  pass  tbroagh  the  opening  in  the  lobe  of  the  ear,  if  worn  as  an 
*'  ear-bob,"  or  aroond  the  neck  to  let  the  "  pendant "  hang  npon  the  breast. 
If  this  specimen,  therefore,  is  simply  nnflnished,  it  is  a  pendant,  and  not 
of  an  "unknown"  nse;  bnt  U  it  unQnishedf  A  careful  examination 
shows  it  to  be  uniformly  pohshed  or  smoothly  ground  from  one  end  to 
the  other.  There  are  no  rough  portions  or  unfinished  places ;  hence  we 
axe  compelled  to  think  It  bad  some  other  use. 

The  authors  we  have  just  quoted  give  on  page  219  of  their  work  fig- 
ures of  two  pear-shaped  stones,  the  dimensions  of  which  are  not  given. 
Tbey  consider  it  possible  that  they  were  used  as  clob-heads  or  something 
similar,  and  quote  Carver,  who  describes  "a  weapon  in  use  by  the  tribes 
beyond  the  Mississippi  Kiver  which  consisted  of  a  curiously  wrought 
stone,  inclosed  in  leather,  as  above,  (the  Chippewayan  poggamoggon) 
and  fastened  like  the  slung-sbot  of  the  present  day  to  a  thong  a  yard 
and  ahalf  long,  which  was  also  wound  aronnd  the  vrrisL  These  weapons 
were  used  in  battle." 

A  specimen  like  figure  212  may  possibly  be  a  weapon  such  as  above 
described,  but  it  would  appear,  for  two  reasons,  that  it  was  not  so  nsed. 
In  the  first  place  the  size,  weight,  and  careful  polishing  are  not  in 
keeping  with  snch  a  weapon  as  the  "slnng-shot"  described  by  Carver ; 
and,  secondly,  if  a  weapon,  would  it  notbeoftener  met  with  T  It  has 
been  suggested  that  it  was  a  mould,  about  which  clay  was  spread,  to 
form  the  bowls  of  the  clay  pipes  used  by  the  aborigines ;  bnt  its  size 
is  too  great  for  this  porpose.  We  have  not  seen  any  clay  pipes  with  a 
bowl  of  as  great  a  diameter  as  this  would  make.  This  specimen  measures 
four  and  ahalf  inches  in  length,  and  one  inch  and  three-quarters  in  its 
greatest  breadth,  which  is  a  little  above  the  middle  of  the  specimen. 
The  material  is  a  fine-grained  sandstone,  and  the  whole  surface  being 
carefully  gronnd  and  smoothed  almost  to  a  polish,  the  specimens  can 
hardly  be  considered  merely  a  pesiU,  as  it  might  appear  at  first  glance. 

Figure  213  represents  one  of  two  specimens  found  together  in  a  field 

near  Trenton,  IS,  S.    We  have  seen  a  third,  highly  polished,  of  horn- 

■  Adc  Mod.  Mia.  VoUey,  p.  235,  tg-  Vbi-  ' 
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stone,  showiog  the  grcwree  very  distinctly,  and  with  a  bole  drilled  at 
one  side  of  the  end,  opposite  that  which  has  the  grooves  or  indenta- 
tions. It  is  in  the  maseuni  of  Butgera  College,  at  New  Brunswick,  K.  J. 
This  specimen  is  an  ordinary  saodstone  pebble,  four  and  seven-eighths 
inches  in  length,  two  inches  and  a  half  in  width  at  the  grooved  end,  and 
sloping  from  there  to  the  opposite  end,  which  is  bat  an  inch  in  width. 
There  has  been  a  slight  robbing  down  of  the  sorface  generally,'  which 
is  moderately  smooth,  and  on  one  side  are  marks  of  a  stone-hammer  at  one 
point;  bat  no  depression  or  cavity  has  been  formed  that  would  attract 
attention. 

The  interesting  feature  of  the  specimen,  figure  213,  is  a  series  of  deeply- 
cut  grooves,  the  majority  about  an  inch  In  length,  which  extend  from  or 
near  the  middle  of  the  stone  to  the  edge,  rnnning  in  an  oblique  direction 
to  the  left.  There  are  eight,  parallel  ou  each  side  of  the  stone,  and  so 
arranged  that,  turn  either  side  towards  yea,  the  direction  of  the  grooves 
is  the  same. 

We  have  seen  no  description  or  iUustration  of  a  stone  implement  cor- 
responding exactly  with  this. 

Professor  !NUsson*  has  given  na  one  figure  of  a  hammer-stone  which 
bears  considerable  resemblance  to  figure  213,  and  says  that  it  has  at  its 
edges  "  marks  of  the  purpose  to  which  it  was  formerly  applied  so  onmia- 
takably  that,  when  once  pointed  ont,  no  farther  doabts  can  be  entertained 
on  the  matter.**  This,  we  think,  settles  the  qae&tion,  and  that,  whatever 
the  resemblance,  figure  213  is  not  a  stons-hammer.  Such  regnlargrooves 
as  these  cannot  be  called  or  considered  marks  of  blows  against  some 
hard  brittle  stone.  When  we  come  to  consider  "hammer"  or  "tool 
stones,"  wo  will  find  a  vast  difference  between  the  marks  on  this  speci- 
men, figure  213,  and  the  relics  we  have  figured  as  true  stone-hammers. 
Kor  can  these  grooves  be  considered  the  natural  result  of  use  as  a  whet- 
stone for  sharpening  skinning-knivea  and  kindred  implements.  They 
ate  too  close,  regular,  narrow,  and  short. 

When  treating  of  breast-plates,  wo  saw  that  many  of  tbem  were 
notched,  and  concluded  that  sach  notches  were  records  of  battles,  of 
persona  killed,  or  scalps  taken.  Stones  such  aa  that  here  figured  are 
placed  in  the  same  class,  bat  with  a  query.  It  seems  to  us  that  the  most 
probable  use  of  such  stones  was  as  records,  and  we  tbink  the  fact  of 
having  met  with  one  that  was  perforated  strengthens  the  view  that 
figore  213  is  a  "  record-stone."  The  other  specimen  in  our  collection, 
however,  is  much  more  rude  In  finish,  and  has  these  grooves  more  scat- 
tered about  the  margin.  This  rather  combats  the  Idea,  possibly,  of 
these  relics  being  record-stones,  and  so  coming  under  thehead  of  orna- 
mental objects. 

Figure  214  represents  an  oval,  flattened  cobble-stone,  about  four 
inches  in  diameter  and  two  inches  thick.  The  under  side  has  been 
worn  off  until  it  is  now  a  perfectly  level  plane.  The  margins  are  stop- 
*  NilsBon  ou  Stone  Age,  pi.  1,  fig.  II. 
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ing  and  somewhat  smooth,  and  iu  the  ceater  of  the  npper  surfoce  of 
the  stone  is  a  depression,  perfectly  circular  at  the  top,  and  deepening 
with  regularity  to  a  point  at  the  bottom.  The  appearance  is  that  of  the 
commeacement  of  a  hole  by  drilling,  aod  is  very  difiTerent  from  the 
** finger-pita"  which  we  shall  see  on  stone-hammers,  when  we  come  to 
describe  them. 

Id  Ihe  specimen  here  described,  as  in  very  many  others,  there  is  a 
decided  discoloration  of  the  depression,  as  though  drilled  with  metal, 
particles  of  which  had  adhered  to  the  sides  of  the  cup  or  hollow  made. 
It  is  not  a  metallic  discoloration,  however,  as  proved  by  examination 
with  a  imwerfnl  lens. 

Just  snch  stones  as  the  one  above  described  are  very  common 
throughout  the  State,  and,  overlooking  the  drilled  (f)  hollow,  in  the 
top,  are  considered  simply  the  "  crushers"  used  with  the  portable  corn- 
mills.  Tbey  probably  bad  some  other  use,  as  in  that  case  there  would 
be  no  object  in  making  any  mark,  however  slight,  npon  the  apper  sur- 
face, which  in  no  way  tends  to  assist  in  the  crushing  of  the  grain,  the 
stone  simply  being  held  in  the  hancfand  remlved. 

We  have  thought  that  these  stones  might  be  in  some  way  connected 
with  the  production  of  fire.  Sir  John  Lubbock  figures*  a  Dacotah 
flie-drill  bow,  which  consists  of  two  plates  or  slabs  of  wood,  one  at  each 
end  of  the  drill,  which  is  itself  revolved  by  a  bow-string  being  looped 
aronnd  it  and  the  bow  then  drawn  rapidly  to  and  fro.  That  is  devel- 
oped by  the  rapid  revolutions  of  the  drill,  and  communicated  to  frag- 
ments of  rotten  wood  applied  to  the  lower  eud  of  the  drill.  Now,  as  we 
find  these  stone  slabs  most  abundant  on  the  sites  of  old  Indian  villages, 
they  are  probably  a  domestic  implement,  and  we  have  thought  they  were 
used  as  the  lower  plate  in  which  the  fire-drill  revolved ;  fibers  of  dead 
wood  being  heaped  about  the  drill,  where  it  enters  the  little  depression 
on  the  top  of  the  plate,  would  be  ignited  very  readily. 

Sir  John  Lnbbock  does  not  say  whether  the  slabs,  seen  in  his  illustra- 
tion of  a  fire-drill,  are  wood  or  stone. 

We  are  nnder  the  impression,  however,  that  fire  was  produced  amon  g 
our  !New  Jersey  Indians  by  friction  in  simply  violently  rubbing  one 
stick  upon  anoUier,  and  i^  tolely  obtained  in  that  manner,  we  can  give 
no  explanation  of  the  presence  of  these  large  stones,  which  by  trial  we 
find  well  adapted  for  the  purpose  snggested,  in  connection  with  the 
bow-drill. 

Figure  215  represents  a  peculiarly-chipped  piece  of  yellowish-brown 
jasper,  which,  when  found,  was  exactly  twice  its  present  length,  and  was 
the  more  valuable  because  the  tragment  which  was  broken  off  extended 
nearly  at  right-angles  to  the  portion  here  illustrated.  In  its  present  con- 
dition this  specimen  measures  three  and  a  half  inches  in  length,  is  an  inch 
and  a  half  wide,  and  half  an  inch  thick.  The  nnder  side  is  comparatively 
smooth — about  as  the  majority  of  jasper  spear  and  arrow  points;  the 
■PreUaUirio  Tiiuw,  2d  ed.,  p.  6H  *S-  22*. 
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upper  side  is  more  aoeveo,  baving  zigzag  ridges  made  by  the  deep  cfaip- 
piugs  which  prodnce  the  large  Berrations  so  noticeable  npoD  the  outer 
side  of  the  implement.  Before  being  broken,  the  character  of  the  chip- 
ping and  general  appearance  of  the  fi^gmeot  were,  as  they  even  now 
are,  totally  different  from  anything  we  have  seen  in  chipped  jasper, 
either  from  New  Jersey  or  other  localities.  The  other  "  half"  of  the 
specimen  still  left  the  implement  incomplete,  which  appeared  to  have 
been  much  the  size  and  shape  of  a  modem  horseshoe-  Before  it  was 
broken,  this  specimen  bore  much  resemblance  to  one  of  a  number  of  fliot 
implements  from  Honduras,  described  by  Dr.  Daniel  Wilson,*  with  an 
illustration  ;  and  also  figured  and  described  by  E.  T.  Stevens-t  One  of 
these  Hondaras  specimens  is  "  a  crescent  with  projecting  points."  It  is 
said  to  meafiore  seventeen  inches  in  greatest  length.  This  New  Jersey 
fragment  is  a  portion  of  a  crescent,  without  projecting  points,  which  was 
about  ten  inches  in  greatest  length.  Whatever  may  hare  been  the 
object  of  this  Honduras  crescent,  in  all  probability  the  same  object  was 
had  in  view  in  our  New  Jersey  specimen,  and  we  know  of  no  more  inter- 
esting instance  of  similarity  between  sitecimens  of  distant  localities 
than  occurs  in  this  case,  unsatisfactory  thoogh  it  may  be,  in  conseqaence 
of  our  specimen  being  but  a  small  fragment  of  the  original  implement. 

Figure  216  represents  a  very  carious  and  interesting  form  of  stone  im- 
plement, of  a  pattern  of  which  we  have  seen  bat  this  one  example,  which 
is  in  the  possession  of  Joseph  Newbold,  esq.,  of  Burlington  County, 
New  Jersey.  The  specimen  is  a  polished  born-stone  pebble,  perfectly 
fiat  npon  one  side,  and  rounded,  edged,  grooved,  and  conically  headed 
upon  tbe  other.  It  measures  seven  and  a  half  inches  in  length  and  two 
and  tbree-eighth  inches  in  greatest  width,  this  point  being  about  one 
inch  and  three-quarters  from  tbe  end,  which  is  brought  to  a  sharp  cut- 
ting-edge. Four  and  a  quarter  inches  from  this  cutting-edge  in  front, 
tbe  implement  narrows  very  decidedly,  and  is  also  here  grooved,  tbe 
groove  being  something  over  an  inch  in  width,  Tbe  groove  is  followed 
by  a  conical  head  an  inch  and  seven-eighths  in  length,  the  base  being 
of  eqnal  width  with  the  opposite  margin  of  tbe  groove  and  "waist" 
of  tbe  implement.  The  cutting-edge  of  this  specimen  is  so  carefully 
worked  and  is  stil!  so  well  preserved  that  it  cannot  be  overlooked  in 
considering  tbe  probable  ase  of  such  an  implement.  If  we  look  only  to 
the  edge,  we  naturally  conclude  that  it  was  a  skinning- knife,  of  a  some- 
what peculiar  pattern,  being  fiat  upon  one  side;  but  when  wo  take  into 
consideration  tbe  length  of  the  blade  and  the  wide  and  well-wrougbt 
groove  and  conical  head,  we  are  forced  to  believe  that  it  was  not  made 
for  any  bat  an  important  purpose;  and  as  that  was  not,  could  not  havt 
been,  with  reference  to  the  skinning  of  animals,  what  was  its  use! 

As  stated,  we  have  seen  buc  this  one  specimen,  and  find,  on  inquiry, 
DO  one  possessing  such  an  implement  in  bis  cabinet,  or  admitting  that 
he  had  ever  seen  its  like.    The  published  works  to  which  we  have 

*  Pruliieloric  Man,  ^d  ed.,  p.  13D,  fig.  7.  t  Ftiut  Chips,  p.  SU9,  pi.  L 
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had  access  contain  no  illnstration  or  descriptioD  of  joiit  sach  a  specimen 
as  figure  216.* 

It  will  be  foand,  od  comparisoD  vith  the  hoe  which  we  represent  la 
figure  174,  that  it  beara  some  resemblance  to  it;  bat  there  is  no 
indicatJOD  whatever  of  flgnre  216  ever  having  been  used  for  agricultural 
paiposes;  there  are  no  scratches  or  strife,  aa  would  be  the  case  had  it 
been  so  used.  It  is  smoothly  polished  over  its  whole  surface,  but  the 
SDiooth  surface  is  that  of  the  band-az  and  skinning-knife,  and  not  the 
scoured  smoothness  of  a  well-worn  hoe. 

HaviDg  a  cutting-edge  at  one  end,  aod  that  aver;  good  one,  it  would 
eeem  proper  to  place  this  specimen  in  chapter  xiv,  with  the  chisels 
and  gouges,  a  fitting  place  on  some  accounts,  but  the  chisel  was  not 
available  as  a  tool  without  a  hammer,  and  the  conical  head  of  this  spec- 
imen is  as  smooth,  as  highly  polished,  and  as  free  as  any  portion  of  the 
Implement  from  every  trace  of  violent  contact  with  other  stones.  If  a 
chisel,  it  has  never  been  n^ed,  and  is  more  elaborately  finished  than  any 
other  specimen,  with  perhaps  one  exception,  that  we  have  met  with. 
The  whole  amount  of  the  work  of  fashioning  chisels  and  gouges  as  a 
class  is  expended  upon  the  edge.  The  gouge,  figure  139,  for  instauce, 
is  beautifully  wrought  at  the  edge,  which  is  accurately  curved;  but 
elsewhere  this  specimen  is  quite  rough  as  compared  with  the  edge. 

It  has  been  suggested  by  a  successful  collector  and  student  of  Indian 
antiquities,  that  this  implement  might  have  been  used  in  detaching 
bark  from  trees,  either  for  canoe  purposes  or  for  coverings  for  their 
huts;  that  by  placing  the  flat  side  down  or  upon  the  body  of  the  tree, 
and  pushing  the  implement  forward,  the  bark  wonld  be  detached  from 
the  trunk  of  the  tree  without  danger  of  cuttiog  it,  as  the  edge  of  the 
implement  pressed  npon  the  wood,  and  the  curved  back  of  the  blade 
lifted  the  bark  up  as  the  blade  moved  forward.  This  certainly  is  an 
ingenious  speculation  on  the  part  of  Mr,  Kewbold ;  but  we  cannot  see 
why  the  groove  and  tapering  head  of  the  implement  should  have  been 
added,  if  such  were  its  nse,  and  certainly  tbey  are  too  well  made  and 
carefully  finished  to  be  placed  there  as  oruameots  merely.  It  may  be, 
however,  that  the  narrowed  part  was  so  made  that  a  cord  could  be 
placed  about  it  to  facilitate  its  carriage,  as  it  is  easier  to  make  a  groove 
around  such  an  object  than  it  is  to  drill  a  hole.  If  so,  the  specimen 
may  be  a  "  bark-detacher." 

Chaptee  XXVI. 

FXAKINO-HAaiMEES  AND  POLISHING  TOOLS. 

Every  considerable  collection  of  Indian  antiquities  we  have  seen 
from  New  Jersey,  has  included  certain  globular,  oval,  cylindrical,  and 

*FignreB'2l6a  and  216&  represent  a  Hue  specimen  ot'a*' tally-stick,"  found  near  Free- 
bold,  N.  J.  The  series  of  deeply-cut  notcbes  are  indicative  of  itii  use  as  a  record  or  tally. 
We  bare  seen  uo  other  specimen  of  this  pattern  fcom  New  Jersey.  It  -xiui  received 
from  RcT.  S.  Locknood  too  lato  for  further  descriptiOD. 
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long,  flat  stones,  each  possessing  certain  dinracteristic  marks,  which  de- 
cide that  it  is,  in  arcliKological  parlance,  either  a  stoae-hammer  or  a  pol- 
isbing-tool — a  tool  to  block  out  or  a  tool  for  fiaishiug  an  implement 

FlgQre  217  represeate  a  good  average  specimen  of  a  stone  or  flaking 
hammer  such  as  found  in  Nev  Jersey.  It  is  a  triangalar  sandstone  peb^ 
ble,  tbe  aides  measuring  about  three  inches  each.  The  thickness  of  the 
specimen  ia  a  little  leas  than  two  inches.  On  each  side,  very  nearly  in 
the  center  of  the  specimen,  is  a  shallow,  circular  pit  or  depression,  for 
tbe  insertioD  of  the  ends  of  the  thumb  and  second  finger,  tbe  forefinger 
being  curved  over  the  margin  of  the  stone-hammer.  Heldtbas,  we  find 
it  a  useful  tool,  that  does  not  weary  tbe  band  in  holding,  and  is  admira- 
bly adapted  for  the  purposes  intended  by  the  original  owner,  that  of 
chipping  stones  into  desired  shapes  for  arrow  and  spear  points,  and 
"pecking"  the  unshapely  water-worn  cobble-stones  into  axes. 

If  this  specimen,  figure  217,  is  held  in  the  manner  above  described,  it 
will  be  noticed  that  the  outermost  angle  of  the  stone  as  then  held  has  a 
battered  appearance,  which  feature  is  proof  positive  of  tbe  correctness 
of  the  designation  of  the  specimen  as  a  stone-hammer.  In  the  case  of 
figure  173,  two  of  tbe  angles  have  been  considerably  battered,  one  macb 
more  than  the  other,  showing  that  when  one  projecting  point  was  too 
much  worn  tbe  stone  was  shifted  so  that  a  new  angle  was  the  oatermost. 
In  this  specimen,  one  angle  has  been  completely  used  np,  another  is 
somewhat  worn  or  battered  off,  the  third  is  still  intact.  We  have  sel- 
dom met  with  an  example  of  stone-hammer  that  told  the  story  of  its  nse- 
fnlnesa  more  plainly  than  this  does. 

Figure  218  represents  a  smaller  i^jrcnlar  stone  or  fiaking  hammer,  of  a 
size  and  shape  like  tbe  majority  of  those  which  we  find,  the  circular  form 
being  somewhat  more  abundant  than  the  triangular.  Figure  218,  like 
tbe  preceding,  has  tbe  ohu-acteriatio  finger-pits,  which  in  this  case  are 
considerably  smaller  in  both  measurements  of  diameter  and  depth. 
These  "  finger-pita  "  are  rudely  "  pecked  "  out,  and  are  not  smootJi,  truly 
circular,  or  uniform  as  in  those  evidently  drilled  depreaaions  noticed  in 
figures  209  and  215. 

Figure  218  is  "  completely  battered  up  "  over  tbe  whole  extent  of  the 
margin  of  tbe  specimen,  there  being  only  a  circular  space  about  each 
finger-pit  of  tbe  natural  surface  of  the  water-worn  pebble  that  has  been 
used  io  fashioning  this  hammer.  These  stone-hammers  were  continually 
turned  in  tbe  hand  when  being  used,  that  they  might  retain  their  circu- 
lar form.  After  being  worn  too  small  for  "  pecking  "  stone  axes,  they 
were  probably  utilized  as  net-weigbts  or  war-clab  knobs. 

Figure  219  represents  a  third  form  of  stone  or  flaking  hammer  which 
has  some  interesting  features.  It  ia  from  a  mineral  which  we  do  not 
know,  of  blackish-brown  color,  and  very  smooth  and  polished  upon  tbe 
natural  surface.  It  has  much  the  appearance  of,  but  is  not,  a  hornblende 
pebble. 

This  implement,  instead  of  having  the  finger-pits  of  figures  217 
and  218,  bas  the  natural,  smooth  surface  of  the  pebble  retained,  and, 
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CDrioQsly  enongb,  a  small,  smooth  spot  also  is  retaiaed  on  the  margia  of 
the  Bpecimeu.  If  we  take  np  this,  as  we  would  those  having  "  finger- 
pits,"  and  place  the  end  of  the  forefinger  un  the  smooth  surface  apon 
the  margin,  we  find  that  the  point  directly  oppoBite  the  forefinger's  end 
is  that  which  has  been  worn  off  and  battered  by  contact  with  other  and 
harder  minerals.  The  margin  itself  has  been  purposely  chipped  to  bring 
the  pebble  into  proper  shape,  and  the  point  above  mentioned  is  the  only 
one  that  shows  the  specimen  to  have  been  ased,  and  that  it  was  de- 
signed solely  as  a  stone-hammer.  As  in  figure  217,  the  battered  surface 
at  that  one  point  opposite  the  na^ral  resting-point  for  tbe  forefinger 
mabes  it  a  matter  of  certainty  how  this  implement  was  utilized. 

Figure  220  represents  a  pretty  little  stone-hammer,  made  from  a  small 
cylindrical  pebble.  The  sides  still  retain  their  natural  surface,  but  tbe 
ends  are  well  battered,  showing  tbat  the  implement  has  done  good  serv. 
ice.  Sucb  a  specimen  is  the  most  simple  form  of  tool  tbat  we  have  in 
oar  collection.  It  is  merely  a  pebble  from  the  bed  of  a  brook,  and  per. 
baps  the  battering  it  has  received  was  caused  by  repairing  a  weapon 
of  jasper  which  had  become  dulled  on  its  edges  or  bad  lost  tbe  point. 
We  think  it  probable  that  every  aborigine  was  more  or  less  competeut 
to  work  in  fiint;  otherwise,  on  extended  journeys  or  during  a  day's 
hunting,  many  implements  would  be  useless  from  some  slight  accident 
which  would  have  to  be  repaired  by  the  professional  tool  or  arrow  maker. 
We  have  often  visited  localities  where  jasper  was  extensively  worked, 
and  have  seldom  met  with  any  hut  the  more  finished  stone  or  flaking 
hammers. 

Professor  Kilsson*  has  described  a,series  of  stone-hammers  from 
Scandinavia,  unth  one  from  tJte  Delaware  River,  which  are  in  most  re- 
spects similar  to  our  New  Jersey  specimens.  He  says  of  them,  "there 
are  antiquaries  who  would  deny  tbat  tbe  stone  implements  here  repre- 
sented and  described  (as  hammer-stones)  were  ased  in  tbe  manner  just 
mentioned ,  but  I  have  never  beard  any  one  able  even  to  guess  for  what 
other  purpose  they  were  used.  As  grindstones  for  iron  they  do  not 
answer;  and  tbe  marks  of  blows  found  on  them  were,  as  mnst  be  evi- 
dent to  every  one  not  totally  ignorant  of  tbe  subject,  occasioned  by 
blows  on  some  hard  brittle  stone;  not  against  any  kind  of  metal 
whatsoever.  Similar  chippiog-stones  are,  besides,  found  from  the  pole 
to  the  equator,  among  all  nations  who  use  stone  implements.  The  only 
objection  to  my  view  is,  that  similar  stones  have  been  found  among 
iron  articles.  I  have  hinted  that  possibly  these  were  amulets.  That 
they  were  grindstones  for  iron  arms  is,  as  above  stated,  utterly  impos- 
sible. It  rests  with  the  doubter,  therefore,  to  specify  for  what  purpose 
they  were  used,  according  to  his  opinion.  On  all  these  stones  •  •  • 
we  find  at  the  edges  marks  of  the  purpose  to  which  they  were  formerly 
applied  so  unmistakable,  that  when  once  pointed  out  no  further  doubts 
can  be  entertained  on  the  matter."  Tbe  only  real  difference  we  notice 
between  those  of  New  Jersey  and  Scandinavia,  is  tbe  absence  of  per- 
•  Btone  Age,  3d  ed.,  p.  10,  pL  i,  figs.  I-ll. 
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foraied  speoimens.  We  bare  seen  tbat  certain  stones,  bearing  ma^ 
of  human  workmanship,  bare  been,  ia  part,  the  tools  with  which  were 
fashioned  the  vast  majority  of  the  relics  which  we  find. 

A  stone-hammer  to  block  oat  and  rudely  shape  another  stone  was  not 
all  tbat  was  required  by  the  stone- implement  maker.  The  finished  im- 
plements generally  have  lost  the  mnjority  of  the  stone-hammer  marks, 
and  such  wearing-off  was  evidently  not  done  by  the  mere  use  of  the  imple- 
meut.  It  was  designed,  and  not  accidental.  This  "robbing-down" 
was,  at  first,  accomplisbed  by  simply  taking  the  weapon  and  any  other 
pebble  of  suitable  size  and  rubbing  the  one  upon  the  other;  but  in  time 
there  was  an  advance  over  this  primitive  method.  Stones  of  a  partic- 
ular shape,  grain,  degree  of  hardness,  &o.,  were  chosen  as  the  best 
adapted  for  the  purpose  of  smoothing  weapons,  and  instead  of  being 
utilized  once  and  thrown  aside  they  were  retained  for  futare  use,  them- 
selves soon  becoming  altered  in  shape  and  possessed  of  one  or  more  of 
those  long,  slender,  polished  surfaces,  common  to  them  all,  and  whereby 
they  are  characterized  as  a  distinct  class.  These  relics  we  have  dedg- 
nated  "polishingtools." 

Figure  221  represents  a  good  average  polishing-tool,  or,  as  desig- 
nated by  Nilsson,  "  whetstone."  This  specimen  is  an  oblong,  flat- 
tened cobble-stone,  such  as  are  found  by  thousands  in  the  bed  of  the 
Delaware  Biver.  The  upper  surface  has  been  considerably  used,  and  is 
now  much  smoother  than  the  natural  or  unused  surface  of  the  implement. 
At  one  side  about  half  of  the  edge  has  been  worn  oET,  leaving  the  ends 
intact.  This  wearing  away  has  extended  deeply  into  the  body  of  tlie 
stone,  and  the  polishing  space  thus  produced,  with  the  oral  ends  of  the 
stone,  give  the  specimen  a  more  toot-like  appearance  than  is  common 
to  whetstones  generally.  This  specimen,  &gure221,  measures  nine  inches 
in  length,  anl  about  two  and  one-half  in  width,  and  is  about  the  masi- 
mom  size  of  polishing-tools  as  they  occur  in  New  Jersey,  excepting,  of 
-course,  portions  of  immovable  bowlders,  which  being  handy  and  of 
proper  material,  were  used  by  stone- implement  makers  wbeu  not  incoo- 
.veuiently  distant  from  the  workshop.  The  immense  bowlder  in  Center 
street,  Trenton,  N.  J.,  in  which  is  the  mortar  described  in  chapter  xsiv, 
iigure  200,  had  a  surt'aeeover  afoot  in  IeDgth,aad  seven  inches  wide.  The 
red  man  evidently  was  accustomed  to  go  to  this  to  renew  the  fine  edge 
which  characterized  a  well-made  porphyry  hand-ax  or  skinning-kuife,  or 
to  give  new  polish  to  a  cherished  breast-plate. 

Pigure  222  represents  a  second  example  of  polishing-tool,  being  a  stone 
of  much  finer  grain  than  tbat  of  the  preceding  example,  and  having  a 
number  of  very  smooth,  level  surfaces,  it  is  still  admirably  adapted  for 
polishing  porphyry  and  horn-stone  Implements.  About  seven  inches 
long  and  one  inch  and  a  half  wide,  it  is  of  just  the  size  for  a  whetstooe, 
and  yet  is  easily  carried  about.  Considering  the  amount  of  wear  it  has 
had,  and  its  virtues  as  a  sharpening-tool,  and  even  now  for  foetallk 
implements,  we  doubt  not  but  it  was  a  cherished  specimen.  At  variom 
points  on  the  sorface  of  the  specimen  there  are  narrow,  deep  lines,  whicb, 
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TFO  doDbt  not,  are  tlie  scratcbes  of  porphyry  skiuniug-kiiives,  whose 
dulled  edges  were  being  restored.  The  principal  sbarpening-surface  is 
OD  the  upper  edge  of  the  specimen,  which  is  here  about  three-fourths  of 
aa  inch  wide,  and  extends  over  about  one-half  of  the  length,  leaving 
one-fourth  at  each  end,  jnst  as  in  the  preceding  specimen,  which  has 
not  been  used,  aod  presents  tbe  rough,  pitted,  natural  surface  of  the 
atoue. 

Polishing  aud  sharpening  stone  with  Bucb  a  tool  aa  this  ia  facilitated 
very  much  by  the  addition  of  water  and  very  fine  sand,  and  both  were 
probably  used  by  the  aborigines,  as  we  know  them  to  have  been  nsed 
in  drilling  tbe  beautiful  banuer-stones. 

Figure  223  represents  a  very  common  form  of  polishing-too),  and  one 
perhaps  more  properly  named  thau  the  two  preceding  specimens,  which 
might  be  classed  by  themselves  as  whetstones.  It  is  a  small  quadrangu- 
lar pebble  of  horn-stone,  which  has  been  '*  pecked "  over  the  whole 
surface  to  bring  it  into  its  present  shape.  Tbe  middle  of  the  specimen 
is  widest  and  thickest,  aud  from  thence  it  slopes  toward  each  side  and 
end.  One  end,  as  will  be  noticed  iu  the  illnstratiou,  is  curved  instead 
of  sqnare,  and  polished  instead  of  "  pecked."  This  polished  snrtitce  is 
the  polishing  point,  being  that  which  was  rnbbed  in  tbe  grooves  of  axes 
and  other  similar  points  to  give  them  a  smooth  surface.  This  rubbing 
has  produced  a  sort  of  an  edge  at  one  comer,  bnt  not  sharp  at  all,  like 
a  skinning-knife.  When  once  a  rounded  comer  has  been  produced  on 
a  polisbing-tool,  as  ia  this  specimen,  which  is  of  hard  mineral,  it  is  com- 
paratively easy,  with  the  addition  of  sand  and  water,  to  deepen,  smooth, 
and  accurately  curve  a  groove  such  as  we  find  on  the  ordinary  cobble- 
stone as,  some  of  which,  as  we  have  seen,  have  beantifully-polished 
grooves,  which,  of  course,  are  rendered  smoother  and  perhaps  deeper 
by  the  wear  of  the  withes  or  sinews  used  in  strapping  the  handle. 

CONCLUSION. 

Having  given  such  facts  as  appeare<l  to  be  pertinent  to  the  subject 
in  describing  the  several  classes  of  implements  of  which  we  have  here 
treated,  there  ia  little  remaining  to  be  Sitid.  Until  future  discoveries 
throw  more  light  upon  the  particular  uses  of  each  kind  of  implement 
and  weapon,  but  little  more  will  be  learned  from  these  specimens  beyond 
tbe  facts  given  of  the  nnquestionable  identity  of  utoue  implements 
throughout  the  world,  and  their  indication  of  man's  original  barbaric 
condition. 

No  question  in  the  whole  range  of  anthropological  science  has  re- 
ceived more  attention  than  how  America  was  originally  peopled,  and 
everything  bearing  upon  it,  however  remotely,  is  of  value  to  those  who 
seek  to  answer  it.  The  stone  implements  we  have  been  describing  have 
something  to  do  with  this  question.  Maintaining,  of  course,  the  develop- 
ment of  all  mankind  from  a  palaeolithic  to  a  neolithic  condition,  and 
believing  that  tbe  "rude  implements"  which  we  have  described  in 
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chapter  ii  to  be  strictly  palaeolithic  in  tbeir  character  and  age,  in  order 
to  prove  that  the  aborigiDea  came  from  another  coutinent,  it  must  be 
shown  that  such  a  paleolithic  people  were  possessed  of  canoes  which 
wonld  stand  the  bap-bazard  radderless  jonrueys  that  Sir  Charles  Lydl 
has  described  as  one  great  meaus  whereby  distant  islands  and  continents 
have  been  popnlat«d.* 

Sir  Charles  Lyell  remarks  :t  "  Were  the  whole  of  mankind  now  cut  o^ 
with  the  exception  of  one  family,  inhabiting  the  old  or  new  contiuent, 
or  Australia,  or  even  some  coral  isle  of  the  Pacific,  we  might  ezpetS 
their  deacendants,  though  they  should  never  become  more  enlightened 
thanthe  Australians,  the  South  Sea  is1aiiders,or  the Esqnimanx,  to  spread 
in  the  conrse  of  ages  over  the  whole  earth,  diffnsed  partly  by  the  ten- 
dency of  population  to  increase,  in  a  limited  district,  beyond  the  means 
of  subsistence,  and  partly  by  the  accidental  drifting  of  canoes  by  tides 
and  cuireuts  to  distant  shores ; "  but  it  is  impossible  to  determine  the 
range  of  capabilities  of  paleolithic  people,  even  in  the  matter  of  migra- 
tionsj  and  estimating  a  people's  capabilities  by  a  study  of  their  "  rnde 
implements,"  we  are  of  the  opinion  that  an  overland  journey  from  the 
southern  continent  or  Central  America  was  more  probable  than  a 
canoe  voyage  from  any  of  the  islands  of  the  Atlantic  or  Pacific.  If  we 
heed  the  traditions  of  the  aborigines,  that  they  came  from  another  conn- 
try,  then  they  sailed  over  some  portion  of  the  Pacific  and  not  the  Atlan- 
tic, all  the  various  tribes  having  traditions  of  coming  from  the  west;  but 
it  would  be  well  to  remember  that  these  traditions  refer  also  to  some 
preceding  or  pre-occnpyiug  people  whom  the  incoming  race  conqnered. 
If  the  Delaware  Indians,  who  two  centuries  ago  were  in  peaceful  pos- 
session of  New  Jersey,  really  came  from  the  west,  and  on  arriving  en- 
conntered  another  people  and  drove  them  off,  all  of  which  their  tradi- 
tions claim,  the  question  arises,  who  were  their  predecessors  f  'Were 
they  a  more  primitive  people  than  the  red  Indian,  and  the  fashioners 
of  the  old,  rude  implements  1  Were  they  the  paleolithic  folkof  the  Dela- 
ware Valley,  and  the  red  Indians  the  neolithic  people  T 

While  we  cannot  but  accept  the  suggestions  of  Professor  Huxley,  as 
expressed  iu  our  introductory  chapter,  in  preference  to  the  exotic  origin 
of  our  red  Indians  asserted  by  Sir  Charles  Lyell,  we  are  neverthelesa 
compelled  to  return  to  the  point  from  which  we  started,  and  admit  that 
the  origin  of  the  aborigines  is  still  enveloped  in  what  hag  proved  an 
impenetrable  mist;  but  now  that  so  much  attention  is  being  paid 
thronghout  the  world  to  anthropological  science,  it  is  almost  safe  to 
predict  that  the  origin  of  the  red  Indian  and  his  prehistoric  history  will 
yet  be  correctly  outlined. 

Sir  John  Lubbock  has  given  excellent  reasons  for  his  belief  in  the 
indigenous  origin  of  the  Mexican  civilization.  He  remarks:  "Take  the 
case  of  the  Mexicans.    Even  if  we  suppose  that  they  were  descended 


*8eo  FebmaryaiidJnDeDiimbers  of  American  Naturalist  for  additional 
tbia  subject,  based  vpoD  flirtber  discoveries  of  aboriginal  relics. 
I  Priooiples  of  Geology,  11th  cd.,  vol.  ii,  p.  474,  Anier.  ed. 
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from  a  primitively-civilized  race  and  bad  gradually  and  completely  lost 
botli  the  ase  and  tradition  of  letters — to  my  mind  a  most  improbable 
hypothesia — still  we  must  look  on  their  system  of  picture-writing  as 
being  of  American  origin.  Even  if  a  system  of  writing  by  letters  could 
ever  be  altogether  lost,  which  I  doubt,  it  certainly  coold  not  t>e  aban- 
doned for  that  of  picture-writing,  which  is  inferior  in  every  point  of 
view.  If  the  Mexicans  bad  owed  their  civilization  not  to  their  own 
gradual  improvement  but  to  the  inflnence  of  some  Enropean  visitors, 
driven  by  stress  of  iveather  or  the  pursuit  of  adventure  onto  tbeir 
coasts,  we  should  have  found  in  their  system  of  writing  and  in  other 
respects  numistabable  proofs  of  such  au  inSnence.  Although,  there- 
fore, we  have  no  historical  proof  that  the  civilization  of  America  was 
indigenous,  we  have  in  its  very  character  evidence  more  satisfactory 
perljaps  than  any  historical  statements  would  be." ' 

Dr.  Daniel  Wilson,  who  endeavors  to  prove  the  Asiatic  origin  of  the 
aboriginal  American,  says  of  him,  he  "is  among  the  ancients  of  the 
earth,""  and  that,  "  whencesoever  he  derived  his  origin,  he  presents 
to  nsjustsnch  a  type  of  unprogressive  life  as  the  nomads  of  the  Asiatic 
steppes.  The  red  Indian  of  the  Northwest  exhibits  no  change  from 
his  precursors  of  the  fifteenth  century ;  and  for  aught  that  appears 
in  him  of  a  capacity  for  development,  the  forests  of  the  American 
continent  may  have  sheltered  hunting  and  warring  tribes  of  Indians, 
just  as  they  have  sheltered  and  pastured  its  wild  herds  of  buffaloes,  for 
countless  centuries  since  the  continent  rose  &om  its  ocean  bed.  That 
he  is  no  recent  intruder  is  indispntably  proved  alike  by  physical  and 
intellectual evidence-t"  Further  on  the  same  writer  observes:  "Man 
entered  on  the  occupation  of  the  New  World  in  centuries  which  tliere, 
a8  iu  older  historic  regions,  stretch  backward  as  we  strive  to  explore 
them.  His  early  history  is  lost,  for  it  is  not  yet  four  centuries  since 
the  red  man  and  this  western  world  were  made  known  to  us ;  and  he 
still  exists  as  be  did  then,  a  being  apart  from  all  that  specially  distin- 
guishes either  the  cultivated  or  nnonltnred  man  of  Europe.'^  Does  not 
this  admission  of  the  great  antiqaity  of  the  American  aborigines  carry 
with  it,  of  itself,  a  proof  of  the  antochthonio  origin  of  the  Indian  T  And 
tbo  similarity  of  races — is  it  not  but  a  repetition  of  what  we  have  seen 
iQ  the  stone  implements  themselves,  that  like  surrouudings  will  pro- 
dnce  similar  weapons  and  tools  f 

Certainly  one  would  not  endeavor  to  trace  a  relationship  between 
the  ancient  people  who  fashioned  and  used  the  rude  and  elaborate  stone 
implements  of  Great  Britain  aud  the  red  Indians  who  chipped  and 
polished  the  siTccimens  here  figured,  yet,  excepting  the  minerals  of  which 
they  are  made,  how  similar  are  they  to  the  English  specimens  I 

What  though  the  Mongol  does  resemble  tbe  American,  does  this  in 

itself  prove  relationsbipt    And,  also,  it  may  be  asked,  ickich  of  the 

American  aborigines,  as  they  now  are,  does  the  Asiatic  Mongol  most 

resemble;  or  has  each  American  tribe  a  representative  in  tbe  other 

•PrebUtorloMan,  2d«l.;p.  11.  tL.c.,  p.  10.  J  L.  o.,  p.  13. 
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coDtiuentf  Dr.  Wilson  asserts  thnt "  the  theory  of  an  aborigiDal  aoit; 
pervadiug  oqt  indignnoas  American  race  from  the  Arctic  circle  to 
Tierra  del  Puego  has  teen  shown  to  be  baseless  f*  bnt  liow  can  it  be 
proved  that  the  Indiana  appearing  most  nearly  allied  to  Asiatic  racei 
are  the  oldest  or  orwjinal  aborigines  t  We  donbt  that  all  American 
races  are  related,  and  if  so  different,  as  Dr.  Wilson  asanmes,  who  can  dem- 
onstrate now  which  type  or  pattern  was  the  central  from  whichcame  the 
others  that  climate,  food,  and  sairoundings  generally,  finally  produced ! 

Whatever  the  origin  of  the  American  aborigine,  however,  there  can 
be  no  question  as  to  his  condition  from  the  date  of  his  first  appearanee 
on  American  soil  to  the  time  of  the  arrival  of  the  IJaropean  settler,  a 
period  of  immense  duration,  during  which  the  pozzling  red  man  passed 
from  the  paleolithic  to  a  neolithic  condition ;  and  if  we  may  correctly 
estimate  the  advance  in  cnltnre  which  a  race  has  made,  by  the  traces  of 
their  arts  that  are  still  left  to  tell  the  story  of  their  former  presence, 
then  in  Kew  Jersey  the  Indian  was  once  a  paleolithic  man,  and,  from 
whatever  source  he  came,  here  advanced  withoat  supernatural  revela- 
tion, or  the  missionary  efforts  of  a  superior  people,  to  a  condition  which 
is  best  known  as  "  ueoUthic,"  or  that  stage  of  cnltnre  when  stone  was 
utilized  to  the  best  advantage,  every  quality  of  the  mineral  being  recog- 
nized and  the  weapons  fashioned  accordingly. 

The  theory  of  the  gradual  progress  of  mankind,  which  needs  no 
farther  discoveries  to  prove  it  true,  is  demonstrated,  as  in  Europe,  lo 
the  condition  and  general  position  of  the  stone  implements  found  in 
:New  Jersey,  although  the  older  Stone  age  of  the  American  race  or  races 
does  not  date  back  as  far  into  prehistoric  ages  as  is  probable  in  other 
continents.  It  is  true  of  New  Jersey,  as  of  Europe,  that  "  all  onr  recent 
investigations  •  •  •  into  the  state  of  the  arts  in  the  earlier  Stone 
age,  lead  clearly  to  the  of)inion  that  at  a  period  many  thousands  of  years 
anterior  to  historical  times,  man  was  in  a  state  of  great  barbarism  and 
ignorance,  exceeding  that  of  the  most  savage  tribes  of  modem  timee. 
He  was  evidently  ignorant  of  all  metals,  and  of  the  arts  of  polishing 
stone  implements  and  of  making  pottery.^t  And  finally,  if  the  pride  of 
man  is  to  be  considered  in  the  demonstration  of  the  tmth  in  nature,  is 
it  not  more  pleasant  to  believe  that  we  are  an  improvement  over,  rather 
than  a  degeneratioa  from,  our  remote  ancestry ;  and  should  we  not  be 
ihankfnl  to  "  Time,  which  antiquates  antiquities,  and  hath  an  art  to 
niakednstofalltbings,''thathe"  hath  yet  spared theseminor  monuments" 
to  US  to  prove  the  ddvance  which  we  have  made  over  a  distinct  people  of 
the  globe,  a  fact  which  is  now  shown  to  be  quite  in  accordance  with 
"  the  convictions  of  the  great  body  of  the  learned,''  and  with  the  facts  of 
history  and  of  prehistoric  times? 

"L.  c,  p.  013.  ~  tLyoU,  L  c.vol.ii.p.  485. 
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Ancient  min  im  Hichioa:!. 

Fig.  t.  Inferior  extremity  of  perforated  left  bnmerne  from  Great  Mound, 
Rouge  River,  Michigan;  posterior  surface,  full  size 

2.  Inferior  extremity  of  perforated  right  humerus  from  Great  Moand, 

Rouge  River,  Michigan;  posterior  surface,  full  siie 

3.  Perforated  akuU  from  mound  at  SAble River, Michigan, (Lake Harou,) 

oue-fouttb  size 

4.  Perforation,  sable  River  skull,  full  size 

5.  Artificially-perforated  skull  from  Great  Mound,  Rouge  Biver,  MJcbi- 

gan,  (No.  1,)  one-fonrth  size. . 

6.  Perforation,  Rouge  River  skull,  (No.  1,)  fall  size 

7.  Artificially- perforated  sknll  from  Great  Monnd,  Rouge  River,  Michi- 

gan, (No.  6,)  one-fonrth  size.- 

8.  Perforation,  Rouge  River  sknll,  (No.  6.)  full  size 

9.  Perforated  sknll  from  mound  at  Devil  River,  Michigan,  (Lake  Huron,) 

one-fourth  size 

10.  Perforation,  Devil  River  sknll,  full  size j 

11,12,13.  Carved  bone  (fragment)  from  Great  Monnd,RoDgeBiver,Uiohi. 

gan,  full  size , 
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Fig.  1.    Flat-bottomed,  peak-baoked 
Htone,  (oi  turtle-bock.) 

2.  Small  turtle-bnck. 

3.  Small  Bi  or  hatchet. 

4.  Rode  implemeDt. 

5.  Bade  implement,  (ftx.) 

6.  Small  ax. 

7.  Rude  [mplemeat. 

8.  Rnde  epear-head. 

9.  Domeatio  type  of  rode  im- 

plement. 

10.  Domestic  type  of  rnde  im- 
plement. 

_^^  11.  Grooved  alODe  ax. 

12.  As. 

13.  Small  ax. 

14.  Quite  small  ax. 

15.  Porphyry  ax. 

16.  Polished  as. 

17.  Cobbie-Btoue  ax. 
U.  Large  Btooe  ax. 

19.  Chipped  or  pecked  ax. 

20.  Crude  ax. 

21.  Small  ax  of  cobble-stone. 

22.  Large  nngrooved  ax. 

23.  Highly-polished   porphyry 

34.  Point-headed  polished  por- 

phyry «i. 

25.  Celt. 

36.  Celt  of  floe-gTiuned  por- 

phycitic  stooe. 

37.  Jasper  hatchet. 

28.  Flint-htttchet. 

29.  Flint-hatchet 

30.  FliDt>hatchct. 

31.  FliDt-bat«het. 

32.  Flint-hutcbet. 

33.  Flint- hatchet. 
54.  lAnce-hend. 

35.  Jasper  laoce-head. 

36.  Flint  lancB-beod. 

37.  Jasper  lance-bead. 
3a  Chipped  flint. 

39.  Agate  bnnting-spear. 

40.  Jasper  bDotiag-spear. 

41.  Uicaceons  spear-head. 
43.  Jasper  epear-head. 

43.  Jasper  spear-bead. 

44.  Slate  spear-head. 

45.  Slate  hantioK-spear. 
4G.  Spear  point 
47.  Slate  implement. 
4S.  Fishing-Bpeor. 
40.  FishiDg-speat. 


The  Stone  age  in  New  jRBaRT. 

50.  Fishing-spear  of  slaty  lock. 

Gl.  Fieh-spear. 

62.  Fisb-spear  of  Jasper. 

53.  Jasper  Ssbing-apear. 

54.  Fish-spear    chipped     from 

slat«-rook. 

65.  Fish-spear. 

56.  Chance  flake. 

57.  Rnde  arrow-bead. 
53.  Bade  arrow-head. 

59.  Arrow-bead. 

60.  Triangnlar  arrow-point. 

61.  Boughly-made        slendei 

63.  Tanged  or  stemmed  arrow- 

63.  igate  arrow-head. 

64.  Arruw-bead  with  notched 


67.  Tri-notched    stemmed    nr- 

68.  Triple-notched  arrow-point 

of  jasper. 

69.  Small  arrow-head. 

70.  Anow-poiut. 

71.  Triangalar-bodied  anow- 

72.  Slate  arrow-bead. 

73.  Small  arrow-point. 

74.  Stemmed  arrow-point 

75.  Stemmed  arrow-point 
7«.  Flint  chipping. 

77.  Stemmed  arrow-point 

78.  Jasper  arrow-point. 
TO.  Harpoon- point. 
SO.  Jasper  arrow-bead. 

81.  Triangnlar  arrow-point  of 

83.  Equiangnlar    specimen    of 

jasper  arrow -points. 

63.  Triaagnlar  arrow-point 

B4.  Triaagnlar  arrow-point. . 

85.  Chipped  arrow-point. 

86.  Qaartz  arrow-point. 

87.  Triangular  arrow-bead. 
8^.  Triaogalar  arrow-head. 
89.  Triangnlar  arrow-head  with 


90.  Arrow-bead  with  ooncave 

sides  and  base. 

91.  Arrow-head   with  oonoaTO 

sides  and  baee.  i 

-■oogic 
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93.    Small  Jaaper  arrow-he&d. 

93.  Arrow-point. 

94.  Lozenjce  •  ahaped     nirair- 

poiDt. 

95.  Lozeoge  -  shaped     arrow  - 

96.  Elongate    loEenge  -  shaped 

97.  Qaartz  arrow-point. 

98.  Jasper  arrow-poiot  uf  five 

angles. 

99.  QalDtangDlat  Jasper  arrow- 

ICO.    Qaartz  arrow-point  of  the 

leaf-pat  tero. 
101.    Leaf-shapod  arTow-poiot. 
103.    Leaf-shaped  aTTow-poinc. 

103.  Large  jasper  arrow-bead. 

104.  Pale-yellow  jasper  aixow- 

105.  Arrow-point  of  the  Ediatk- 

tooth  pattern. 
IOC,    Qaadrangnlar  Btommed  ar- 

107.  Jasper  arrow-point. 

lOS.  Carefully-chipped  flint. 

109.  Chipped  jasper  knife. 

110.  Chipped  knife. 

111.  Long,  narrow,  and  finely- 

edged  implement, 

112.  Long,   narrow,  and  finely- 

edged  implement. 

113.  Chipped  fragment  of  horn- 

lU.  Sk inning-knife. 

115.  Hornstone  skinning-knife. 

116.  Serpentine  skinning  knife. 

117.  Skin n in g-kni fe- 
ns. Skinning-ltaifo, 

119.  Kudo  skioning-knife  of  por- 

phyry pebble. 

120.  Small-sized  sk  inning-knife. 

121.  Scraper  of  slaty  rook  mdaly 

chipped. 

133.  Sbeaf  of  wheat  acraper. 

133.  Sbeaf  of  trheat  scraper. 

DU.  Sheaf  of  wheat  scraper, 

ISS.  Jasper  scraper. 

126.  Jasper  scraper. 

127.  Jaaper  scraper. 

128.  Scraper. 

129.  Scraper. 

130.  Jasper  scraper. 

131.  Chipped  Jasper  scraper. 
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133.    Scraper     with      batttnd 

133.  Slate  scraper. 
I33ii.  Oval-grooved  pebble. 

134.  Stone  boromer. 

135.  Stone  hammer. 

136.  Cobble-stone  bammer. 

137.  Sandstone  hammer. 
139.  Smooth  chiaeL 

139.  Cnrred  chisel  or  gouge. 

140.  Highly-polished  aeipeolJiM     i 

gonges. 

141.  EleudcT-  bodied,      sqour- 

based  jasper  implenieiiL 

142.  Drilling-stone. 

143.  Sqaare-based  drill. 

144.  Carefhlly^obipped   jeltoa 

Jasper  drill. 

145.  Drilling-stone. 

146.  Arrow-point  of  slate. 

147.  Slate  drilling-stone. 

148.  Fragment    chipped    fron 

yellow  jasper. 

149.  Specimen  of  chipped-jsspet 

drill. 

150.  Crooked,     rudely  -  sh^wd 
•      drill. 

151.  Jasper  drilling-stone. 
153.    Jasper  drilling-stone. 

153.  Point  of  drill. 

154.  Point  of  drill. 

155.  Drilling-stone. 

156.  Chipping  in  white  qnarti. 

157.  Boughly  -  chipped     imple- 

ment of  slate. 

158.  Chipped  slate. 

159.  Slab  of  finely-grained  nid- 

160.  Fragment  of  very   latg* 

breastplate. 

161.  Stone  drill. 
163.    Stone  drilL 

163.  Breastplate. 

164.  Breastplate. 

165.  Stone  ornament. 

166.  Polished  serpentine  q>Mi' 

167.  Gorget. 

168.  Black  stone  omamenL 

169.  A  split,  watet-wom  jssps 

pebble. 
1680.  Stone  ornament. 
169ft.  Stone  ornament. 

170.  Stone  implement. 
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171.    WaDting. 
173.    BoDner-sUiDe. 

173.  Perforated    omanieDt    or 

b&nuer-Btone. 
1730.  Perforated     oraament    or 
banuer-Btone. 

174.  BaoDer-atoDe. 

175.  HoruatoDe,  polished   ban- 

ner-atone. 

176.  Half  of  a  baooer-atoue. 

177.  ScoIptDre  in  plateof  slaty- 

177(1.  Small  pebble. 

178.  HeadorDGckofabird-like 

animal. 

170.  Stone  pipe. 

IM.  Stone  pipe. 

181.  Stone  pipe. 

162.  Stone  pipe. 

183.  Fragment  of  pottery.pipe, 

184.  Potter;  fragments. 

185.  PotteiT  fragmenta. 

186.  Pottery  fragmentH. 

187.  Pottery  frogmenls. 

18H.    Fragment  of   ornament«d 

pottery. 
1B9.    Ornamentation. 

190.  Specimen  of  a  Bmnll  vase. 

191.  Fragment  of  pottery. 

192.  Paint-cnp  of  a  water-worn 

pebble. 

193.  Very  amall  paint-cnp  of  a 

water-worn  pebble. 
154.    Stone  boe. 

195.  Specimen  of  chipped  j  aaper. 

196.  Wanting. 


TuE  Stoke  aob  in  New  Jebset. 
196<i.  Wanting. 
197.    Small  mortar  or  portable 


193.  Ordinary  water-n 

ble. 

199.  Glacial  bowlder,  with  pot- 

300.  Stone  pestle. 

SOI.  Long  peatle. 

203.  Smalt  peatle. 

303.  PoggamoggoD. 

304.  Flat,  oval'Outlined  pebble. 

205.  Flat,  Bide-notcfaed  sinker. 

206.  Highly -polished  homatone 

307.  Polished  pebble. 

908.  Carefully  -  wrought    stone 

implement. 

309.  Diacoidal  atone. 

210.  Bisk  of  very  compact  stone. 

211.  Pebble. 
fil2.  Implement. 

213.  Hammer  or  tool-stone. 

214.  Oval,     flattened     cobble- 

215.  Chipped  piece  of  yellowish- 

brown  jasper. 

S16.  Stone  implement. 

317.  Finking  hammer. 

218.  Flaking  hammer. 

319.  Flaking  hammer. 

320.  Stono  hammer  from  a  small 

cylindrical  pebble. 

331.  Poliabing-tool. 

222.  Poliahing-tool. 

223.  Polisbing-tool. 
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